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Tl Marker for screening for compounds influencing a gene or protein, for 
treating cartilage disorders, such as, osteoarthritis, comprises a 
polynucleotide or a complement to specific genes, or an antibody to its 
protein. 
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NOVELTY - A marker for cartilage disorders consists of a polynucleotide sequence of 15 bases 
from the sequence of the acetyl-Coenzyme A acety I t ransf erase 1, Rev-ErbA beta , Selenoprotein 
P, aquaporin 1, BMP-3b; FK506-b i nd i ng protein 1A, apol ipoprotein E, acyl-CoA synthetase 5, 
epoxide hydrolase 1, or glutamine synthase gene, and/or a polynucleotide complementary to one 
of these. 

DETAILED DESCRIPTION - A marker for cartilage disorders consists of a polynucleotide 
sequence of 15 bases from the sequence of acetyl-Coenzyme A acety I transferase 1 gene, having 
a sequence of 1518 base pairs (bp); Rev-ErbA beta gene, having a sequence of 2147 bp; 
Selenoprotein P gene, having a sequence of 2038 bp; aquaporin 1 gene having a sequence of 1662 
bp; the BMP-3b gene having a sequence of 2674 bp; FK506-b i nd i ng protein 1A gene having a sequence 
of 1532 bp; apol ipoprotein E gene having a sequence of 1156 bp; acyl-CoA synthetase 5 gene having 
a sequence of 3366 bp; epoxide hydrolase 1 gene having a sequence of 1777 bp; glutamine synthase 
gene having a sequence of 1366 bp; and/or a polynucleotide complementary to one of these, where 
all the sequences are all given in the specification. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a detection method of a cartilage disorder comprising: 

(a) combining RNA from a sample from the subject or its complementary polynucleotide with 
the disease marker; 

(b) determining the amount of this RNA or its complement, using the marker as label; and 

(c) diagnosing disease based on the result; 

(2) a disease marker for cartilage disease containing an antibody to the aminoacid (aa) 
sequence of acetyl-coenzyme A acety I t ransf erase 1, having a sequence of 427 aa; Rev-ErbA beta 
having a sequence of 579 aa; selenoprotein P having a sequence of 381 aa; aquaporin 1 having 
a sequence of 269 aa; BMP-3b having a sequence of 478 aa; FK506-b i nd i ng protein 1A having a 
sequence of 108 aa; apol ipoproteinE having a sequence of 317 aa; acyl-CoA synthetase 5 having 
a sequence of 683 aa; epoxide hydrolase 1 having a sequence of 455 aa; or glutamine synthase 
having a sequence of 373 aa, where all the sequences are given in the specification; 

(3) a detection method as for (1) using a protein sample from the subject, or a peptide 
from it, and the antibody as a label; 

(4) screening for a material which controls expression of one of the genes above by 
contacting a test material (A) and cells which can express the gene and determining whether 
(A) alters the amount of expression of the gene; 

(5) screening for a material which controls the ac t i v i ty or function of one of the proteins 
by contacting (A) and a fraction obtained from eel Is expressing the gene, and de termi n i ng whether 
(A) alters the activity of the protein; 

(6) an agent to improve or treat carti lage disorder which contains a substance control I ing 
expression of the genes or activity of the proteins. 

ACTIVITY - Osteopathic; Ant i arthr i t ic. 
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(57) [fift] 

[f!ifi&^#] Acetyl -Coenzyme A acetyl transferase 1 
fift^. Rev-ErbA/3itfg^ Selenoprotein Pitfc?, A 
quaporin ljtfK^ BMP-3bSfE^, FK506-binding prot 
ein lAififzrf^ Apolipoprotein Ejlfzrl 1 , Acyl-CoA syn 
thetase SjEfS^. Epoxide hydrolase ljSfgl^fcliGl 
utamine synthasejtfKi^D&SIE^JKJo Wt» aER"tS 
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im*m 1 ] 1 dfESJOAcetyl-Coenzyme A 

acetyl transferase UBte^^MfiSSW, EJ!l#^3£ 
f fig^Rev-ErbA/3 3{S?<7)igSE?lJ , E*l#* 5 C£ft 
^Selenoprotein PSfSi^&gE^L E^I#^7{=IE 
f!<7)Aquaporin litfr?c7)i&gE?iJ . Bffl&9£Bto 

6-binding protein lAjffS? VMWSffl . EWg-^l 3 
fcrffif^Apol ipoprotein EStfKWSSE^L E?>J#^ 
1 5Kf6ffc7)Acyl-CoA synthetase 5mirFcr>&mL 
#1, 7fciB»«OEpoxide hydrolase Ulg? 

<3l^E#l£fcMSBWH 9tCieil^Glutamine synt 

o 

[fl#*3] TE<0lS(a), (b)atf(c)Sr 
( a ) W^^«qKfi36>6IB!S*lfeRNA4fc(i^ 

fctt 2 ciaa^jsv-^- 1 m&z-t&xm. 

( c ) ( b ) <3»jaSllfc*«3VVC, ft*ft*e>1l£* 

TOrfSXS. 

[«*«4 ] EWSf - 2 fcE»*>Acetyl -Coenzyme A 
acetyltransferase lCDTz. /KE^L ffi$m^4(,Zil 
K^Rev-ErbAyS COTS. J gSift . E#l## 6 tdBSUOSe 
lenoprotein PCD75/|§E?L E?"J#t8(;:fai£<7)Aqu 
aporin 1WS /&E?ik EW#^ 1 0 (ClBttWBMP^a 
cOTS/lSB^i, EMS^l 2fcEtttf)FK506-i>inding 
protein lAc7)7S/Wk Efllftf- 1 4 fcffilfcOApol 
ipoproteinEcorSy^E?! E?J#^1 6 Kfe8$?)Acy 
1-CoA synthetase 5<07 S JW®3\. E?"J#^1 8fciE 
^Epoxide hydrolase 1CDTS ./KE?<J£ fcJiE^ 
2 0 £IEU<9Glutamine synthase?)?* 5 /KE#I#>£ 

[■HUB 5 3 «#HW<Ottaifc:*iV^ro-ri: LT 

Affi § tit m%m 4 ie§^£.&v-# - . 
imme) Tieoig(a) , (b)^u*(c) ^ 

( a > mm^mmt-hmm^tit^y^nm 
-$m £tziz5i,zimcom^-#-t z&sz-t&x 



Srfltfii: ixmtt&JM, (c) ( b ) ^SgStSmtc 

[H*ja7] Tte^x^(a) . (b)aix(c) * 

IftK Acetyl-CoenzymeA acetyltransferase li!fzrf\ 
Rev-ErbA/3 jifzrr\ Selenoprotein Pj§fzrr\ Aquaporin 
lJt&p, BMP-3bSt{£^% FK506-binding protein lAjf 
{zr?\ Apo lipoprotein EjfitEnK Acyl-CoA synthetase 
5i!fjrr\ Epoxide hydrolase lfifKi^afcfcJiGlutamine 

(a) l^^^^i; Acetyl -Coenzyme A acetyltransferase 

Rev-ErbA/3 jtfS^ Selenoprotein PitiS 
l\ Aquaporin ljffs^ BMP^biifS^ FK506-binding 
protein lAitfzr? 1 , Apo lipoprotein EjfifSi 1 , Acyl-Co 
A synthetase 5j©fjsrf\ Epoxide hydrolase lillfzrf ^ 
fcfctGlutaiine synthasejtfc^^l^&Wi: 
ttStfSXg. (b) W9^£&iKS^MaAcety 
1-Coenzyme A acetyltransferase lj§fzrr\ Rev-ErbA/3 
itfirf. Selenoprotein Pjitf£i\ Aquaporin ljUfsT. 
BMP-3bjifE^-. FK506-binding protein lAjtfc?, Apol 
ipoprotein Ejifzrr\ Acyl-CoA synthetase 5j§fzrf\ E 
poxide hydrolase liSfirfifcliGlutamine synthaseiS 

*\*mmmn±&k&w9mkb sm-rzxn. 

( c ) ( b ) COitW^^ZM ~5\ \X , Acetyl-Coenzyme A 
acetyltransferase ljBfzrf^ Rev-ErbA/3 Sele 

noprotein PSfs^, Aquaporin ljlfS^, BMP-3bjlfE 

■?\ FK506-binding protein IAjKe^F, Apol ipoprotein 
Ei§&?\ Acyl-CoAsynthetase ^WHF^^ Epoxide hydr 

olase lfitzr? 1 ^7t{±Glutamine synthasejfifE^FO^S 

rmms i Tieoxg ( a ) . ( b > m ( c > « 

*tf . 7 fe«ORev-ErbAy3 SfirF^KRfrMff^ 

(a) wmnt Rev-ErbA/3 m^zmflm&MMt 
iWAZitixu* (b) mmmmmmitKMMw 

t&XU. (c) ( b ) CDttmUmzm^ s Rev-Erb 

a. 

[18*^9] TiecOX^(a), <b)fttf(c)fc 
^rO. li*Jf7lEilOAquaporin lS^T^S^HW 

(a) WKIMtj: Aquaporin mfcttmftW&mi&t 

ztmmt&xm. (b) ttiMMi»ft«i$^iHiifi^)A 

quaporin l3tK^f&3ffl£«6U f^«*$r^^ 
K -tt^Tv ^B3«(7)Aquapori n 1 jt&Ftf>&£ 

MkJtlW-*m (c) ( b ) «Jtl»S*t»^v^ 
Aquaporin 151&F<0JSS«*»^S-tt-i«»!|MI 
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IWmi 0 ] TISWIg ( a ) , (b)»lf(c) 
££tf. 7 IBSt^)FK506-bi ndi ng protein lAjfifS 

(a) tMMJt£FK506-binding protein lAjlfirFfrfl 
«BT« ! 5*WSfc*«fl*$-li:4IS, (b) fflNmm 
M£tf£«OFK506-binding protein lAii&FOJ^H 

HS<7)FK506-binding proteinlAjgfci^&Sftfc Jtfitt 
&Xg. (c ) ( b ) CDitWi&mzm^Z . FK506-bin 

ding protein xm^nmMzm^hmmn 

1 ] TilVTM ( a K ( b ) RV ( c ) 
££tf, H*3S7fBi{COEpoxide hydrolase litfis?tf> 

(a) ^ftStEpoxide hydrolase iatfrp£$8a»rffi 

=fl*iifii:*««!$-ii:sxs. (b) wmnmrnm^ 

faWJBtfffipoxide hydrolase lj&fcttSffl&Zfflfe 

ide hydrolase lj«K?OBa*fc JttSttSXg. (c) 

(b) (DJtBSIS&fcS^vC. Epoxide hydrolase IS 

[m$m2] ne^ig(a). (b)av(c) 

SrHrtf , ffSJI7fei5cOGlutamine synthasejtfcT<7)?& 

(a) $Ml»i:Glutamine synthasejBfe^^fBSnJIt 

^BSfc*«»$*sis, (b) mm^itm^ 

7t*fflfla<7)Glutaiine syatiaseM.^f0^M.im&ts 
lgf8St*£ WtmtM£®M2 tf&V ^aSaOGlutamin 
esynthasejtfS^O^fttJtlS-ri.lS. (c) 

(b) n&XteStkk&rftiX * Glutamine synthase^ 

[ft#«14] TfB^)Xe(a), (b)JHMc) 
£#tK Acetyl -Coenzyme A acetyltransf erase 1, Rev 
-ErbA/9. Selenoprotein P H Aquaporin 1 N BMP-3b. FK5 
06-binding protein 1A N Apo lipoprotein E, Acyl-CoA 
synthetase 5. Epoxide hydrolase lifctiGlutamine s 

(a)Acetyl-Coenzyme A acetyl transferase K Rev-Erb 
M3 S Selenoprotein P N Aquaporin l x BMP-3b, FK506-b 
inding protein 1A S Apolipoprotein E N Acyl-CoA synt 
hetase 5, Epoxide hydrolase 1^ fc{±Glutamine synth 

-CoenzymeA acetyl transferase l x Rev-ErbA/3 „ Seleno 



protein Aquaporin 1, BMP-3b N FK506-binding prot 
ein 1A S Apolipoprotein E, Acyl-CoA synthetase 5. E 
poxide hydrolase It. fctiGlutamine synthase&3RcD8$ 

m (sstt) *agu mm <«tt> iwmtmmk 

IfiAcetyl -Coenzyme A acetyl transferase 1, Rev-ErbA 
>3 N Selenoprotein P. Aquaporin 1, BMP-3b. FK506-bi 
nding protein 1A. Apolipoprotein E, Acyl-CoA synth 
etase 5. Epoxide hydrolase fctiGlutamine syntha 

secomm (vstt) bitmtzxn. (c> < b > ^jt«8§ 

Acetyl -Coenzyme A acetyl transferase 1, Rev-ErbA 
/3 N Selenoprotein P s Aquaporin X BMP-3b s FK506-bi 
nding protein 1A S Apolipoprotein E, Acyl-CoA synth 
etase 5, Epoxide hydrolase l^/c(i;Glutamine syntha 

secomm (ssit) mmvmmmmiii? ax 
a. 

[ft*«15] TIBWXg(a). (b)Xtf(c) 
ittr. lt*Jll4ieK(7)Aquaporin KOflHiafcliiS 

(a) Aquaporin 1 i(UB&fctt£EiMI&ft*6 

(b) MKft«S:«flif!$^*?t?g. iWl»afc{«<Oi(B 
JjgM^Aquaporin l&*Ottgg (vStt) M£U IS 

(iStt) £«f^B*^3tf£v«*m *f 

HSifflJia*/i{4-e«»B^Aquaporin lOffig ($g 
14) fcJttWSXg, (c) (b) «0Jt«»*t*^V^ 
Ts JJE*»», «i^{±-e^i«IJEffl^OAquaporin 

[||*JB16] TKWXe(a). (b>aif(c) 
££tr. lf^l4iaK^FK506-binding protein 1AC0 

(a) FK506-binding protein lA£#tf7jQ§?iL 

zitzxm. <b) mmmmm^tzymm. mm 

i^(±^-£O^B^c7)FK506-binding protein lA^c?) 

FK506-binding protein lA^tSflg (vStt) fcJtlWSX 
(c) (b) ^JtlHSStS^V^T. JJE*»JR. $i 
Mtfzlit <7)MB^WK506-binding protein lACOtg 

[ff^JSl 7] TIB^XS (a) . (b) fttf (c) 
Sr#tf, M^Sl 4ie^c7)Epoxide hydrolase lO^fg 

(a) Epoxide hydrolase l£-£tf*}£?0L SfflflSt JttiM 

Xg. (b) «HftSrS:««3«:*l8». 
-e<7)W®^Epoxide hydrolase l&3fe?)4jS6& (vS 
14) Sril^L. StRIg (vStt) *««MMt*ft«l§^ 
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hydrolase lOfflg tttttiH. (c) 

(b) nwmik&trtoYc * mm®, mmtzu 

-e<?)*ffl)Bffl^c7)Epoxide hydrolase lc«g (Mtt) * 

WWWt & WW* IS. 
[H*JS18 3 TUnxn (a) , (b) W (c) 
*£tr. ItSJgl 4f£fJ?)Glutamine synthase<7)flltg2 

(a) Glutamine synthase Z^tsfaWfo. M&ttzliM. 

mm*t>m uzmmm^ t , mm® ttmmz # s 
is. (b) wmmtffl&zittimm. mm*tn± 

^i»B#<7)Glutaiiiine synthase|fcfcc7)ilf£ (vgft) 

**eu mm (sat) **WM«s*«itt5^vw 

WSBaa)|at^{i-e<7)«BirC0Glutamine sy 
nthase^Hfg (vStt) fcibghM-lS. (c) (b) COit 

m&mzm^x. ±a*»»L MMttzitzomim 

^Glutaiine synthaseOflfttt (iStt) £jWt.|>*!i[!i 
ft«t*2ISW-4IS. 

[ff*Jll9l TIEOIS (a) . (b) Rtf (c) 
£#tf , Acetyl -Coenzyme A acetyl transferase lc7)fl| 

(a) Acetyl -Coenzyme A acetyl transferase 1, acetoa 

cetyi-coA, coAfc xxfrnmnzmmtpximzith 

IS, (b) mmMmMZittzmMWcetyl-Coen 
zyme A acetyltransferasevS-ttSril^L. MSftZ&Wl 
Wg£ffl&Ztt\iW?M&f&0)heetyl<(xnzym A ac 
etyltransferaseSHtkltlW-SIS, (c) (b)ff)it 
W&$kteM^^X . If E*???^ Acetyl -Coenzyme A ac 
etyltransferasegtt^^lft^-ti-S^ftWSr^fl. 
IS. 

imtmo} Tisoxs(a). (b)atf(c) 

( a) Rev-ErbA/9 £-£<?^OR0R a liEfE^&tfRORJfcgtt 

m»t. wmmtzwm^zim. w wmm. 
m&titmhxm. <c> (b)ojt«5S*(cs^v^ 

t< ±immtzl±ZnMMMttcDmmftM1?FFn 
l^*3a»S*S«MMMI*afiRt-4lS. 
[H^3S2 1] TIB<7)IS(a). (b)3HMc) 
iilti . Rev-ErbA/3 <V®,mt fcliiSttt W»t § *«<0 

(a) Rev-ErbA/3. MRjegttffl*£#*l> 7 7 P:+f- H 
fei^«MMWi*^+T«tt$*-6IS, (b) «|[ 
•NMl fc*S»W> , Rev-ErbA/3 OROMEStt 
««**JKU7^U*f-H^««f^Stt (Rev-ErbA/3fc§ 



Sl^^Rev-ErbA/3^vStttifc!^-ri)lS. (c) 

[W*«2 2 3 TIB^lS(a), (b)RXf(c) 
£ittt* SelenoproteinPcOlStg^ MtfS&ZMWt&Vll 

(a) Selenoprotein 7)V9ttV. 7)\f9ttyV 
NADPH. glutathione peroxidaseCft-f h 

WM.V®®£mf& $^*?§?SOglutathi one peroxi das 

7ki%M<7)gl utath ione perox idasevSU t ifcffltt h IS . 

(c) (b) nftm&mzm^ux . ±E*»a<%iutat 

hione P eroxidase^tt£^£tf &^!|%fC£;i#?-r£ 
IS, 

[11^2 3] TIBOIS(a), (b)RV(c) 
ittS. Aquaporin 10Mffiifc{±^£M»tSlMt 

(a) Aquaporin \^tsmmttz\mmm^ hWmLtz 
mssmt. wmmtztmzvhxn. <b) mi 

i^{i-e«oiBesaM^co*®attvstti:itK-ri,is, 

(c) (b) oifclBstSftC^v^. JJBi6*fcH;*<0 

sis. 

[ft*jf 2 4 ] is ( c > izmh^mtmux-h 

6, ft*3S2 3IBUt7)Aquaporin lOfcfl&ifciiiSttfc 

[11*82 5] TIBOlS(a). (b)&tMc> 
££tf. BMP^3b^)«|fiifc«?Sttiit!lfflrf41Mtco^^ 

(a) *^^^TOiH5'i-*W±3J;i>'BMP-3bSr 

S. (b)»®ft«&#«$^*?S?SO±lBiSeM:** 

\$o?-yy£fcm.t\km-hxn. (c> (b)^ 
fi&ms?-r-g.is. 

Tlfi^IS(a). ( b ) Xtf ( c > 
t*tr. FK506-bindingprotein lA<7)^Sgi^(ivS14Sr 

(a) FK506-binding protein 1A, ^MlT'^y. ^> 

izmmm£v&mmmm®*x'®mit&x 
S. (b) ^%w^tgM$^*?l?S<7)^rf-^r 
tfffitttHSL, SSSttfr«HHMI« 
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-m&timtixn. ( c > < b > ^jt«ss*t;s^ 
wc , ±a*» a^rf-^rn y/M 

[M*JJ12 7] Tie^lS(a). (b)RlMc) 
FK506-bindingprotein lA0>Mfl|4fc(i$Sttfc 

(a) FK506-binding protein 1A, rc506&J:tfWKItriH 
**»»'fC««S-li:&Ig, (b) ttl$jfr£ftfci!£ 
WzXMWW. FK506WFK506-binding protein W\<D 
feS-m (FK506tt£*Stt) Sr*£U f&Stt£*M? 

4XS. (c) (b) <OlfciaS»KS^T, ±fE*?§$ 
m506tt^^SrS»S*4Wit«rtlSra»?-t4I 

So 

[fii^qf 2 8] ig(c) fcfcitasstoww-cfc 

4. ff^<S2 6i!ti±2 7lBm<^FK506-binding protei 

m 

[H*«2 9] TiBOIDg (a) . (b)JHMc) 
S:#tf. ApolipoproteinEtf5l8IBifctt«Stt*iH»tS 

(a) Apolipoprotein E®a*£*£-f4*l||&4fcttK 
«B^4>NH LTtffliai^fc cfct/Apol ipoprotei n E£# 
tf**i««:fcH**fcft*k3-£*lg, (b) ftggftff 
S-ftMS £toW**fcS»t* JUBWB4 fcJi^iWB 
^Apolipoprotein E»£*Stt£»£U gi£tt£ftKlfc 
ft«£ft (SS-tfrS: v W!&*i8*Kfci3tt4 ±f&NB)i&4 fcii 
-ecOfflBaH^r^Apol ipoprotei n E*S£$Sft t OMtt 41 
(c) (b) Oit85£|lta^Hvc, jJBMJBifctt 
*<0SMBB#tf)Apol ipoprotein Efe^vgft 

Ht*JB3 0] TffiOIIIUK (b)fttMc) 
££tf , Acyl-CoA synthetase 503tMI4fcti$Stt£*lJ 

(a) Acyl-CoA synthetase 5. IgffiffiL CoA&ilA'&K 
««£*^*Tfti*3-li:4Xg. (b) ftffeftfteft 

tttmt&xn. (c> (b) ojtRteKc^v^. ± 

*fl-f4XH. 

[»**3 1] TIBOIg (a). (b)JKMc) 
££tf. Epoxide hydrolase I<9titg4ftf2igtt£iflflj 

(a) Epoxide hydrolase l s Epoxide hydrolase HZfi 

?&m8&2LTmmm**mtt*-c&m2it&xn. 

(b) WRft«*ftj»§-tt-!t*»aE^)Epoxide hydrolase 
*»<OEJ>oxide hydrolasevSttfcttlx^Xg, (c) 



( b ) nitm&mzm^x. ±ia*?§?s^Epoxide hy 
toi**fflizm>zithWims&mm*xn. 
i mxm 32] ig(c) iz*>\!&$mtiwmx'fo 

4. m$m3 UBf^Epoxide hydrolase Wffl&tti 

[it**3 3] TEtf>Ig(a), (b)m(c) 
Glutamine synthase<^te4fctt«tt£IM»* 

(a) Glutamine synthase, WSVl feitftftfMfc 
K**^«t>-Cft«$-li-*Ig, (b) MMMteftM 
3^*^*DGlutaiine synthase*^ £$J5gU MvS 
14 £TOW»£ftM£ tf&V «7k?S$OGlutamine sy 
nthasevgtti:Jt®-t4XS. (c) ( b ) 0)JM»8*fc£ 
-?Wt, ±IS*i§?ScOGlutaniine synthase?S14£^S)$ 

[»$83 4 ] IS ( c ) fcfclt*38ft#JWWT* 
4. »;£JS3 3iefScDGlutamine synthaseCD$&4rt:l2 

imm 5 ] Mmwmtfcttmmwiim, 
K*mm-z>tzfrmmx'b 4 . it $m 1 4 3 a <n 

l if;£lB3 6 ] Acetyl -Coenzyme A acetyltransferas 
e lS{zrP\ Rev-ErbA/Sjtfg^ Selenoprotein PjKe 
-? s Aquaporin litfi^, BMP-3b}f fti^ , FK506-binding 

protein lAjifzrf-, Apolipoprotein EjilzrF, Acyl-Co 
A synthetase 5jffzrr\ Epoxide hydrolase ljtfSi^ 
/ctiGlutamine synthaseafi^5ES£ttflr$-41Mf£ 

IM$&M3 7 ] Acetyl -Coenzyme A acetyltransferas 
e ljflfS^ Rev-ErbA/3jH£?\ Selenoprotein PjKe 
?\ Aquaporin lMBrf. BMP-3bitfS"F . FK506-binding 

protein lAjlfzrF-. Apolipoprotein Ejflzrp. Acyl-Co 
A synthetase Sj&fzrF. Epoxide hydrolase lilfg^i 
fcttG 1 utamine synthaseSlE?0?ggi£i&lJtp-f 4 ftS** 
«*«7 7bm 1 3 eo^-f ft*»fclE«<0X^ U --^^ 
t;J: 0#^4 iODT**. MS3 6lBK^'fK# 

[fS^3 8 ] Aquaporin lfifS^ s FK506-binding P 
rotein lAjlfE^. Epoxide hydrolase lSMSi^fctiGl 
utami ne synthasejt&F^BS* WJT41)M^*^^, 

[M*«3 9 ] Aquaporin l»fifPc08ffl£JWW-* 

!few*WJS9^iess«o^^ 'j-^/ati off hti 
mm. 

[IS*S4 0 ] FK506-binding protein lAilfg^^ 

3i^TOJi-4ti^'fi*JSi otiemox^ U-^y/ 
St J: o # ^4 1 ffyx-h 4 . ass 3 8 w&mtm 

[M*«4 1 ] Epoxide hydrolase lfifS^O^S: 
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«t oft 4>*u> t(0T-*4 . m*m 8e»^icm»«^> 

[11*354 2 3 Glutamine synthase3f^?)&ig£fl] 

[ff*I|4 3 ] Acetyl -Coenzyme A acetyl transf eras 
e l x Rev-ErbA/3, Selenoprotein P x Aquaporin 1, BMP 
-3b, FK506-binding protein 1A, Apolipoprotein E, A 
cyl-CoA synthetase 5. Epoxide hydrolase 14fcliGlu 
tamine synthase?)^ (Jgft) tHWmZGM&ftb 

[81*314 4 ] Rev-ErbA/3 4 £t±Aquapori n lO^fg 

[ft* 1 ! 4 5 ] Acetyl-Coenzyme A acetyl transf eras 
e 1, Rev-ErbAy9, Selenoprotein P s Aquaporin l s BMP 
-3b, FK506-binding protein 1A, Apolipoprotein E, A 
cyl-CoA synthetase 5, Epoxide hydrolase 14fcliGlu 
tamine synthaseOfttt («§tt) fflflRMW, ft*JSl 
4ftS3 5<7)V^'itM:ie®JcOXi7 >)--y7mzi. 0 

[HRSIS4 6 ] Aquaporin 1, FK506-binding protein 
1A, Epoxide hydrolasel4?t(iGlutamine synthase^ 

mm am) mnw^mmki-i. mmmm 

[11**4 7 ] Aquaporin lOffilg ($Stt) £JWJ-f 

mmm^mi 5ttdi2 4izMmcox? v-~y? 

[ff*>S4 8 ] FK506-binding protein lA<7)$iE (vS 

is ) £ mtrsmttm&R 1 6 4 Jta 2 8 £iemox 

[fil*lf 4 9 ] Epoxide hydrolase lcO^fg (Stt) & 

m\tmmm-$mi7£tdi3 2i,ztmcDzi7 v- 
-y7miz±')nt>ti&i><r>?hh. is*JS4 6ies^ 

[ »#JS 5 0] Gl utami ne synthasec7» ( i£tt ) £ 

jmso-r sftH* 5 !^ 1 8 *fci43 4 izmmcox? 0 - 
-yymzkr&hti&hnxhh. is*^4 6iaiio 

[0001] 

mm^-x-izmtz. immiziz. ft^Hum 
ttfa^jE. mcoxm. mm®. *nmm. **n 



x, ry^-7-trzimmru-rtix^mzmmx' 

[0002] tt&fm*. ±Mm&~?-ii-mmi 
x. ^'mmmmt bum (&®um) . wmmo 
m^t^tmrnt Lx^mzvnmz? v--y?t 
sm axvm? v--y?ijmt,z£^x'&t>ti& 

[0003] 

t') jwjj&jraio, «c#«44«s««iBit»^± , ca» 
nwoasa^^fcj: 0 . &w<msgmimL<mnLx 

[0004] fia&&»^«pB1WiF*i&«-tSfc«)tSH-« « 

im&tft&frt>tix $x\^ti<. *tit> imtmizjm 
<7>mmmtt&t>cDX'i*%< . Mitr. Sl^jes']& 

x-LfrZfr^ti. ttzWftxmzm-hmmmt lx. 
mnmmtmtphtix^hbK &m&)*xhmn 
m.itmtcommti^+ttx'h*) . tem&t txcomiL 

x-h iztfrb. aMwrnBtf** < , 4 fcss*^ 

[0005] JiLhO J: a (c«ctl«^tHfinjMB6UJ!, 
[ 0 0 0 6 ] Sigc7)Ejg3S^-C'(i, K-t^tlS 

•COQOL (Quality of life) fatfrm&ftW^tlX 
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[ 0 0 0 7 ] =3rfc. *?8RBfc:tJ^T»*i:-f 4Acetyl-C 
oenzyme A acetyl transferase ljflfzrF 1 (fflx.lt. 
fidtittlRtf 2*SRl) , Rev-ErbA/3jifE? (fflx.lt. # 
«WXK3aV4«H) , Selenoprotein PJIfr? (0| 
itf, fM*ftt3K5, 6&tf7#!i) . Aquaporin lit 
fzrP (fflx.lt. #«*tf&K8Xtf9#SB) . BMP-3bjtf£ 
(Mi If. ^MtlRdRl 0JIV1 1ME) . FK506-bi 
nding protein lAjt&P (0Ufcf . 1 2&tf 

1 3#JB) s Apolipoprotein E«&F (flitf. OftR 
£|R1 4&tfl 5#SS) , Acyl-CoA synthetase 53tfc 
7 (fflx.lt. imffJMl 6RV1 7#Bg) . Epoxide 
hydrolase ljlfirP (flUtf. #fcifc«Rl 8&tf 1 9 
#M) , MtAcGlutamine synthase®^ (Witf, # 

2 o w 2 i #hs ) ii . m-eftiMW;:® 
®x$>h?y^?m>&%\iz%r>x^$>. 

[00 08] 

{.fffifrtMl ] GenBank Accession No. D90228 
[00 09] 

\f&msm2\ • *7 • 7 V-tuv ■ A y 

KXt 4 y—is 3 y (Journal of Clinical Investigat 
ion) 86, p.2086-2092 (1990) 

[00 10] 

limffJM3] GenBank Accession No. D16815 
[00 11] 

(Molecular Endocrinology) 8, p.996-1005 (1994) 
[00 12] 

[^IfSSRS] GenBank Accession No. Z11793 
[00 13] 

l4mtff*M6 ] rny-f <y?-*7-V-i~>>3 
■f)V ■ 7*fS- • *7 ■ iMxyxX ■ *f • -f . jl 
"M T 4 >y H • XtM 7 ■ ^ • 7* 'J# (Proceeding 
s of the National Academy of Sciences of the Unite 
d States of America) 90, p. 537-41 (1993) 

[00 14] 

] v^-^v ■ *y ■ ^u^u^iv ■ 

^SXr-U — (Journal of Biological Chemistry) 275 
P. 6288-94, (2000) 
[00 15] 

Htf$ef$M8] GenBank Accession No. NM_000385 
[00 16] 

Iffimxm ] roy-f 4 y? • *7 ■ if • i-is s 
■ttv • r^r's- • ■ ^r^xyxx xy-f-jL 

■f 4 T 4 -y K • At4 7 ■ ^7" -TMVfi (Proceeding 
s of the National Academy of Sciences of the Unite 
d States of America) 88, p. 11110-11114 (1991) 
[00 17] 

HP&rfXMl 0] GenBank Accession No. NM_004962 



[00 18] 

limtKJCffil 1] *U**$*ifr-TVY • ^4*7 
His/liU- 'J-tf-f-- aia-y-yaVX (Biochemi 
cal and Biophysical Research Communications) 223, 
P. 304-310 (1996) 

[00 19] 

IfPfty&Ml 2] GenBank Accession No. M34539 
[0020] 

limfrXMl 3 ] 7ny-f-( y? *-?--?- 

jl-^ f-f "/K • Xf^f 7 ■ :*7* • 7* U # (Proceedi 
ngs of the National Academy of Sciences of the Uni 
ted States of America) 87, p. 5440-5443 (1990) 
[002 1] 

[^Nfff^IRl 4 ] GenBank Accession No. K00396 
[0022] 

ll&ffiXM. 1 5 ] y-r-^/l/ ■ • A'^f ^ni^l/ 
• ^SXhU— (Journal of Biological Chemistry) 2 
57 p. 14639-14641 (1982) 
[0023] 

t^ffcfcfU 6 ] GenBank Accession No. NM_016234 
[0024] 

[##ffcfclRl 7] ^y3y-y (Oncogene) 19, P .59 
19-5925 (2000) 
[0025] 

[f^ffXiSl 8] GenBank Accession No. L25879 
[0026] 

4 -y^X (Human Molecular Genetics) 3,p.421-428 
(1994) 
[0027] 

[^NfffXSR2 0] GenBank Accession No. Y00387 
[0028] 

[#8rffcfclR2 1 ] *?P>f <*9 • ■ Utr-f- 

(Nucleic Acids Research) 15. p.6293 (1987) 
[0029] 

&mz^m%m.-?-*-*m&ti ; t & i wfc-r 
( mitmm ) mmmzmttzm^-A-^mmt 

WfflLJt«*PWF<0«!{iJ*ft (*&F»Bf*ffi) . SDK 
[0030] 

fcklTCOMiikT '■ Acetyl -Coenzyme A acetyltransferas 
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e ljltfzrF- (GenBank Accession No. D90228, J. Clin. 
Invest. 86, 2086-2092,1990) , Rev-ErbA/83tfis?(Gen 
Bank AccessionNo. D16815, Molecular Endocrinology 
8, 996-1005, 1994). Selenoprotein Pjtfc? (GenBank 
Accession No. Z11793, Proc Natl Acad Sci 90:537-4 
1, 1993), Aquaporin lit{£?(GenBank Accession No. 
NM_000385, Proc. Natl. Acad. Sci. U.S.A. 88, 11110 
-11114,1991). BMP-3bjlfS?- (GenBank Accession No. N 
M004962, Biochem. Biophys. Res. Commun. 223, 304-3 
10 ,19%). FK506-binding protein IAjHe? (GenBank 
Accession No. M34539. Proc. Natl. Acad. Sci. U.S. A. 
87, 5440-5443,1990), Apo lipoprotein EjIfcl^GenBa 
nk Accession No.K00396, J Biol Chem257: 14639-1464 
1, 1982), Acyl-CoA synthetase 5MBrf (GenBank Acce 
ssion No. NM_016234, Oncogene, 19, 5919-5925, 200 
0), Epoxide hydrolase ljjtfzrp (GenBank Accession N 
o. L25879, Hum. Mol. Genet. 3, 421-428,1994), &lf 
UGlutamine synthasejlfS^F (GenBank Accession No. Y 
00387, Nucleic Acids Res. 15 , 6293,1987)**', frStf 

v -~y?-$h ztimmx'bh t mmmtz. 
^miittpfrhtos&w&i ixmRthizm<it:i><D 

[0031] -tzh-h. *ftmt. rmzmf st«t 
hh : 

1 . E5H#5? 1 ^fES?) Acetyl -Coenzyme A acetyl 
transferase MB?H)Xamm. KH## 3 £K*<OR 
ev-ErbA/3 jl{E?<7>JgSffi?lJ, Efl|#f- 5 CKttOSelen 
oprotein PilfS?<7)&£K?iJ , EBI#9 7 (CfEtROAqua 
porin VMBrffffflggM. 9 fciE»tf)BMP-3b 

Ifif^mi. E?iJ#-tl l^lBUcr)FK506-bindin 
g protein lAiftfirfOfiSEfl, mm** 1 3 fcUWW 
Apolipoprotein E}tfE?OSgg6?iJ, ffiM#tl 5tfE 
itcOAcyl-CoA synthetase Btfirf tf>**I»IJ . K?iJ# 
^ 1 7 fcffiKOEpoxide hydrolase lSfe^^SS^J 
&fcttBffHWl 9£fEf^Glutamine synthase^? 

-?-£: LTffiffl$ni»JSllEU^f^-^-. 



A3. TIEOIg(a), ( b ) m ( c ) *#0, 
2fcEttO£ftv-#-i: £»£§4i:*Ig, ( b ) IS 

tzitztifr^mztitzmnmxv * ? u** k*. 

JJ2£*v-;&-£JgfU: Ltiis-ri.is, ( c ) 
(b) c^jggiycSo-vvc, R^Pt^M&SrflBrt 

JS4 . SS?iJ## 2 HiE$S<7)Acetyl -Coenzyme A acetyl 
transferase 1<7)7$ yg?K?iJ, SW*#4 fc:iafttf>Rev 
-ErbA/3 C7)7 5 / Bffift , ffiWf 6 (CfglfeOSelenopro 
tein Pc7)TSyl?SS?iJ, S5d##8KIStt^)Aquaporin 

107 s swsm. 1 o fc£a«oBNP-3M>7 $ 

/^ie^J, ffiJW^l 2CIB^OFK506-binding protei 
n W<7)7$S&mfl. ge^J#^-14^l5m^Apolipopro 
tein ECDT5./mmn. ffi^#¥ 1 6 fc£»0Mcyl-GoA 
synthetase 5tf)75 EJHHf- 1 8 KfEStOE 

poxide hydrolase 1<?D7S SlfcW*\&tzlW\% J %2 0 
fcfEfJOGlutamine synthase^ 5 JWffiU^tch ? 

[00 3 2] me. TiEOXg(a). (b) RXf 
( c ) tritti. SgCi-KScO^ai^ffi : 

( a ) a«#<7)4*K«*»4>i(«$*ife^ wim 

( b ) imt-7-^-(;^L^^*^**co^ yn 1 
mt ixmm-ZTM. (c) (b)coai^^so- 

[0 033] mi. TfEOXg(a), ( b ) &tf 
( c ) $:#tf. Acetyl -Coenzyme A acetyl transferase 
lilft?, Rev-ErbA/SSfs^-, Selenoprotein PjtfS^, 
Aquaporin litis?, BMP-3bjt{ E -¥-, FK506-binding pro 
tein lAjlfzrP, Apolipoprotein EjlfE?, Acyl-CoA sy 
nthetase 5jji{zrP, Epoxide hydrolase iMi^t-tzitG 
lutamine wVnsi&&HWtt&mW?&Wt0>A? 

(a) fflUfflfyHHb Acetyl -Coenzyme A acetyl transferase 
lilfzrP, Rev-ErbAy3itfE?, Selenoprotein PjlfE 
?, Aquaporin lifts?, BMP^bjffE?, FK506-binding 
protein lAjlfirF - , Apolipoprotein Ejlfg?, Acyl-Co 
A synthetase 5jfifS?, Epoxide hydrolase IjKe^F^ 
fctiGlutamine synthaseil^f-Srf^S^'SriNBBak 
j$l!§€-SXg, (b) tMIHI||tfr«M$^MRKMcety 
1-Coenzyme A acetyl transferase liSfS? . Rev-ErbA/3 
WSrF. Selenoprotein PjlfS?, Aquaporin liifsi 1 . 
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BMP-3bjif5?-, FK506-binding protein lAjtft^ Apol 
ipoprotein EjtfEi^ Acyl-CoA synthetase 5jKzrf\ E 
poxide hydrolase ljifzrf ifc&Glutamine synthase® 

( c ) ( b ) tf>ifc|»gSfc£rft , Acetyl -Coenzyme A 
acetyl transferase litfzrf\ Rev-ErbA/3 jSig 1 ? 1 , Sele 

noprotein PjifzrF-. Aquaporin lj§f;zrr\ BMP-3bjlfE 

FK506-binding protein lAit{zrr\ Apol ipoprotein 
EjtfEi^ Acyl-CoAsynthetase Silfzt?-, Epoxide hydr 

olase ljifzrf ifctiGlutamine synthasejfifs-T-cT)^^ 

&i%®zv?>&mmmm$>xu. 

. TtlVXU ( a ) . ( b ) J&Xf ( c ) Sr-frtf . 

(a) «Smj«tRev-ErbA/3«fe?^|giirrig^»fc 
Hgjtt^&Xg. (b) ^^W^^M^^^M 
ev-ErbA,3»^O^ft£$»5gU ^SS^KMIHtl 

•f SXSs ( c ) ( b ) (Ditm&mzm^X , Rev-Erb 

JS9. TK<0Xg(aK (b) RX/ (c) £#tf. 
3S 7 fefJCDAquaporin mtt*)9tM*W»t &WR<?) 

(a) wKmfti: Aquaporin lm^zftmmzmmk 
zimzit&xn. (b) tkiHHt^ieii^^iiiB^M 

quaporin lMs^fOT^SJSgU ^$gft*ftBffcft 
It £ fi«$ -tt&t ^S^BfflflB<OAquaporin ljtfSi^^S 

Mfcjtiwsxg. (c ) ( b ) nwmmz&s^ 

T, Aquaporin l«fc^3OT£M^$tf STOtlfi 

IflO. Tta^lS(a). (b)atJf (c) 

if. Jg7fBS^FK506-binding protein lAjlfef-CO^S 

(a) SUM iFK506-bi nding protein lAii{S?£fS 

M£tf£«7)FK506-binding protein lAitfirFOlgl 

BacDFK506-binding proteinlAgfc^Ofg^fc JttStt 
IXm. (c) (b) <73Jtl8S*fc:2£-?lfVC, FK506-bin 
ding protein lA&&?0ft9tt*K^3lttlMMM 

[0034]Jfll. TfB?)Xg(aK (b)&tf 
(c) £$tf, Jf7fB^Epoxidehydrolase m&~?<7) 

(a) ttfftlfeJtfcEpoxide hydrolase mfcfZMffim 

KcBMkzmMz^&xm. (b) wmmtmtfeit 

7t«c0Epoxide hydrolase im&=??$ma.*m%. 
U M^S*$-|S5®a®^gM§^^^^iNBfla^Epox 



ide hydrolase lSfE?0?|gi*i:xt«?-f £Xg, (c) 
( b ) nitrng^zm-J^T . Epoxide hydrolase lit 

3112. TlfiOXg(a). (b)&tf(c) 

if > 3S 7 IBfJ<7)Glutaininesynthasejif5^<7)%ilSr $"JP 

(a) WmmtGlutamine synthasefifc?£&gi»m 

tzWN&<?&\ utami ne synthasejtfe^ t , 
I^^M^MSStlg^^M^^V^fflBa^Glutamin 
e synthasejttrPOSBB* k JtK'tSXS. ( c ) 
( b ) cOJttiaS^S^^-C. Gl utami ne synthase}^ 

sirr s tzib<oimx'h &.mjbmi2 cwftiMcie 

JS14. Tie^)XS(a), (b)&lMc)££ 
tf. Acetyl -Coenzyme A acetyl transferase 1, Rev-Erb 
A/3. Selenoprotein P. Aquaporin K BMP-3b x FK506-b 
inding protein 1A, Apol ipoprotein E v Acyl-CoA synt 
hetase 5. Epoxidehydrolase l^fctiGlutamine syntha 

(a) Acetyl -Coenzyme A acetyltransf erase 1 N Rev-Erb 
A/3 N Selenoprotein P x Aquaporin 1, BMP-3b x FK506-b 
inding protein 1A X Apol ipoprotein E, Acyl-CoA synt 
hetase 5. Epoxide hydrolase lifc(4Gl utami ne synth 
ase*£tr**8L tmi^liSm^^MRL^in 

■^k, mmsKtztrnz-tixm. (b> 

ttt ^(i-eiOMB^Acety 1 
-CoenzymeA acetyl transferase L Rev-ErbA/3, Seleno 
protein P. Aquaporin 1, BMP-3k FK506-binding prot 
ein 1A. Apol ipoprotein E, Acyl-CoA synthetase 5. E 
poxide hydrolase lifcfcfiGlutamine synthase &3f£C9$l 

m (sat) fcajeu st«ffi <istt) *ttitft«*fttt 

IBAcetyl -Coenzyme A acetyl transferase K Rev-ErbA 
/S, Selenoprotein P s Aquaporin U BMP-3b. FK506-bi 
nding protein 1A N Apol ipoprotein E, Acyl-CoA synth 
etase 5 S Epoxide hydrolase ll£ fctiGl utami ne syntha 

seomm (fitt) tjtiwsis, (c) (b ) <7)itts^ 

Acetyl-Coenzyme A acetyl transferase l s Rev-ErbA 
/3 N Selenoprotein P s Aquaporin l s BMP-3b. FK506-bi 
nding protein 1A, Apol ipoprotein E. Acyl-CoA synth 
etase 5. Epoxide hydrolase 1^ ^:(±G1 utami ne syntha 

seomfjg (vstt) i^mz^zmmmmm-zx 
s. 

II 1 5 . TfB^)Xg ( a ) , ( b ) 3HM c ) 

tr. 3S14iei5^Aquaporin l^JilgJ fcl±ffitt£i8ijffll 
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(a) Aquaporin Uttf*iS, 

mmitzMMWftt. mMMtzm&zit&xm. 

(b) Mllfelffr&MS »4£(i-e<7)iNi 
fl&B#OAquaporin 1&*<?)WM (*S14) £8t!l£U IS 

tt) fcjt$-fi>is. (c) ( b ) £7)jt!Sis^s^v^ 

T. ±12*^$. fflfl^cte^Mffi^Aquaporin 

[00 3 5] Hi 6. TfB<7)lS ( a ) . ( b ) RV 
( c ) £#tf. )g 1 4ia®<7)FK506-binding protein 1A 

m-. 

(a) FK506-binding protein 1A£ fflgit 

8«m (b) ««w»H*«jtt5^*»i«. mm 

4fcte^MB#WK506-binding protein 1A^5Rc7) 
flK («tt) £SI5£U SUNK (SStt) »WMMt»« 

FK506-binding protein lAOflgfg (vS14) i:JtlW4I 

s. (o (b) c7)jt^^cso'v^T. ±ie*?§$. m 

B84fctt'f-<OiHfiB^WK506-binding protein 1/W3« 

«17. TfEtf)lS(a), <b)3HMc)££ 
tf. «14iem^E P oxidehydrolase WmmtMtm® 

(a) Epoxide hydrolase l£*tf*»?K, ttUB4£lil$ 

IS. (b) HJBifcli 
*<9»|fiH#tf>Epaxide hydrolase l^jK^XSIg (vS 

14) tweu isiitg (vsi4) zwmmm&z** 

hydrolase lcoffitg (ffitt) fcJtKlT&lS. (c) 

(b) <OJtHSSS*fc«-^^T. ±£*8tt. «4£ti 
-ecOfflHaH^Epoxide hydrolase WW® (JStt) * 
JWJ*S»«IWt£»«-4lS. 

if 18. TIB^XS(a). (b)aV(c)** 
tf. Jll4fEf^Glutainine synthaseCD^gt fc(i*Stt 

fclBW : 

(a) Glutamine synthase£-#tf7|Qg?J!. sffljj&47tlif£ 

IS. (b) &§^®£J^3-t!;fc*J§?gL Mtefctt 
-ecOWSaffl^Glutamine synthaseE&*<?» (JStt) 
*»6U Uttffi (vS14) tWUmtBMZtt^tt 

mA<mm. Mmmmttzit^^mmm^^Giut&mne sy 

nthase^Sltg (*£f4) fcJtlM-SIg, (c) ( b ) OJt 
^Glutamine synthase?)lifg (jgft) *WW-f4*» 



mi 9. TEOlS(a), (b)RlMc)** 
tf, Acetyl-Coenzyme A acetyl transferase 
fciift14£SWtSMt?)*? U : 
(a) Acetyl-Coenzyme A acetyl transferase K acetoa 
cetyl-CoA. CoAfeJ:lf«i^t*J8«4«Tl«»$*6 
IS. (b) IUK««^^$^*»jK^)Acetyl-Coen 
zyme A acetyl transferase^ £S!lSU K*S14£8dS& 
^Srg^^^V^BgTKjg^oAcetyl-Coenzyme A ac 
etyltransferasev£14i;itK-rSlS. (c) ( b ) <7)Jt 
$$SHl;:So'UT „ If E*^* 7 ) Acetyl -Coenzyme A ac 
etyl transf erase}S142« ^hWmmiWR-ti 
IS. 

312 0. TffiOlSUK (b)SV(c)^ 
tf. Rev-ErbA>3 Oflgggi £te*S14£$IJfflrt &9^f«X ? 

( a ) Rev-ErbA/3 £#^OR0Ra l»fe^&l>*R0Rj£g14 

«iWWti:*«WI$*4IS. (b) ffilfcttSC 

v ««4 fcti* ^fflBBB^ORORiS^ttjtfEi 1 ^^ 
«*kJt»t4lS, (c) (bXolHWiftfcar^^ 

382 1 . TIEOIS ( a ) , ( b ) mf ( c ) 

tf, Rev^rbA/8<0llttg4fctt^*IW«rr&!|Wt^^ 

(a) Rev-ErbA/3. RORJSEm^^^'J^^U^H 

fei^SBK^^^^+T^iit^-frSlS. (b) IS 

H»«&«j»S-l***JS«^. Rev-ErbA£<7)R0RlS¥14 
ffiffiSlltf VJtVJtf- h'^lg-^Stt ( Rev-ErbA/3 & 

BS*?§^Rev-ErbAy(3^vS14tlt^-ri»lS. (c) 

(b) <0it*8SfttS^V^"C. Rev-ErbA/3 *§£iS14£^ 
M3-fr-&*iHMrS:aiRi-SlS. 

112 2. Tie^lS(a). (b)»tf(c)H 
tf. Selenoprotein PO«ffiifctt?jStt*i(Iflrr6fl« 

(a) Selenoprotein P. tflVf^V^ ?)V?ttV\/ 
?99-*i. NADPH. glutathione peroxidasetC^-fS 

mm^mmm-mm^wk^hxM. <b) 

Sr^S4 $ Hffc*»iK<0gl utathi one peroxi das 
evS14S:il^L. B^*taWMtt«HI*S-fr«:v^«!H 
*f§?ScOglutathione peroxi dasevgfti: Jt®"f I>IS. 
(O (b) Wit«Sf£*t*^V^. _bK**8*tf*lutat 
hione peroxidaseM14$r^il$-fr-&ffi^«^)StR-ri» 
IS. 

JS2 3. TieoiS(a), (b)^lX(c)&# 
tf, Aquaporin l<^)«l864fcJ4igtt*IW1irf 
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(a) Aquaporin l£-£tsMMZtzmmm*mMUz 

z tzizzmmwftcoMimtiL&ii t itmt h is . 

(c) <b) ait«t8*fc*^vvc, ±fe«££JJ-£?> 

sis, 

H2 4 . IS ( c ) fcfcttSSaWfWIWT** . 82 
3 le^^Aquapor i n fcttSStt****- *** 

82 5 . Tffi?)lS ( a ) . ( b ) Mf ( c ) fc* 
( a ) *MmfflttlXlitt#MB& i tfBMP-3b£ 

s. wwmmzmMZttimmniMmMfcm 

+t nvit v ttta7r *~fc*S§ttXtt 3 
itey-yyistfas&tim't&TU. <o (b> ojt 

82 6. TIE^XS(a) . (b)3KX(c) 

tr, FK506-binding protein lA<0«||4/l«SHt*iWll| 

(a) FK506-binding protein 1A, ^ h V7°i>->, 1 

s» (b) wmmzm*ztt7mmo*.T*i?>i'7 

— «SSttklt«W*iiH» (c) ( b ) aJtttt&JRK*? 

82 7. TfE<DIS(a) . (b)JV(c)tt 
tf. FK506-binding protein UtOf^ifcttigttSrW* 

(a) FK506-binding protein 1A. nC5TC*3j:tflSiHMf 
£*?l$*T«M2tfl>lS. (b) ttKftfl(*8M3 
■£tl?kMWi<0^ FK506(7)FK506-binding protein 1Aa.<7) 
tt^ffitt (FK506»^ffitt) fcfllJgU 8*£tt£ttlffi! 
W*«M$^^^^*^7g<?)FK506IS^tti:JtlS-r 
418, (c) (blMCl^^, JJB*»» 

<oFK506is^iStt*s»$-fr*tait«i«*aBi?-fsi 

So 

82 8 . IS ( c ) (CtJ»t4«6WWC*4 , 82 
6 4fcJ±2 7IE»<OFK506-binding protein lACO^fgt 



82 9. TEtfUlgUK (b)AlMc)** 
Apolipoprotein E^mfig ^ ^ tivStt ^ $«J fW^T ^> 

(a) Apolipoprotein E&&#&fmtbimtMm 
W*^P^t^Mffi^*3ct ^Apolipoprotein E£# 

tsmmzmmmtimzitiJLn. <b> 

^Apolipoprotein E»6iStt£8l}£U l£*£tt£$!f* 
-e^»B^Apoli P oprotein EH^SttkJtlWil 

a. (c> (b) oiMHSiRfcaw^r. jjamnsfci* 

-e^HB)lB^<7)Apolipoprotein EH^Stt*39ft§-fr& 

^ftfC£>IiR-t4iSo 

83 0. T£*>Ig(aK (b)JWf(c)^ 
tr, Acyl-CoA synthetase5«lS|gafcttS§tt*S!Hirr* 

(a) Acyl-CoA synthetase 5. flgflfigL CoAiiJtfWil 
*«**»«+"C«j»$-fr6XS. (b) $Sfc%fi£$ 

tt^»«Sr^ftl!$€^^^B§^^(7)Acyl-CoA^vg14 

fcttiwaig* (c) (b) <oft«ii*te*-?vvc, i 

iftt4lS. 

3131. TfB<OlS(aK (b)atf(c)** 
tf. Epoxide hydrolase l<7)H&tt:liffl!££M9tt 4 

(a) Epoxide hydrolase K Epoxide hydrolase Uzffl 

(b) S^mSrtfM^^TKrM^Epoxide hydrolase 

f^^Epoxide hydrolase^*: Jt*5Tf4lSs (c) 
(b) Ojfcffl&mzm^X, ±ie*?§^Epoxide hy 

113 2 . IS ( c ) K£ff4£»#WJT'&4 , 83 
UEKOEpoxide hydrolase lORtti fctiffittiMW 

JI3 3. TIS^lS(a) s (b) RV (c) 

tf, Glutamine synthasetfD»|fiifc{4Stt*MW-S!Bj 

(a) Glutamine synthase. fcitX^^ 
H**JffiK>fC«M5li-4XS, (b) M^^^^fil! 
§-l££*«OGlutamine synthasevSttSrSSl^t, 

mimm^m^^nmymm^^mmG sy 

nttosem&tttMi-hZM. (c) (b) ^)Jtl»SSfc* 
O'V^T, XI^MOGlutamine synthasevStt£^iJ£ 

JM3 4 . IS ( c ) ttJftSS!iuWI|lM-Cfc6 . 113 
3 la^OGl utami ne synthasec7)^tg^ Zi«iSttSrlW1l|-r 

«3 5 . «Cflfl^iS#*fett?&i9PJ«*S!lJ«^*» 
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JS3 6 . Acetyl -Coenzyme A acetyltransf erase ljfi 
Rev-ErbA/Sjfft?. Selenoprotein PJifE?. Aqu 
aporin ljffcf- N BMP-3bjlfg?\ FK506-bindingprotein 
lAjt{irf\ Apolipoprotein Ejtfg^-, Acyl-CoA synthe 
tase 5iB&f\ Epoxide hydrolase ljfifis^i jfc«Gluta 
mine synthase&mW3m&MK1-&Wt*imiiift 

Jf3 7 . Acetyl -Coenzyme A acetyltransferase lil 
Rev-ErbA/Sjtfg?. Selenoprotein PS{£7. Aqu 
aporin ljg^P. BMP-3bjt<£^. FK506-bindingprotein 

lAj8firf\ Apolipoprotein Ejtfz;^ Acyl-CoA synthe 
tase 5jfi{zH% Epoxide hydrolase ljilfjrf 4fc{4Gluta 
mine synthasejB&^O^SSr^'f S^fi^TTbS 

1 3^VvfftjW:ja8«9X? u--y^'at=fc 9*#<b*i 

JB3 8. Aquaporin ljtfzrP. FK506-binding protein 
lAjEg^. Epoxide hydrolase ljtfS^-S fc{±Glutamin 

m 3 9 . Aquapori n lilfr? <M&l*9mt 4 

JS9 telefax? o--y?miz£ *)'&t>tihi><7)X'$> 

JS4 0 . FK506-binding protein 1AjI{k1^)^S£?P 
OfciB«0>*? y--y^^J: Off 
£*i* «3 8EH^ft&B»^)iS#±fett 

JR4 1 . Epoxide hydrolase litfrFtf)&££JPW$- 

mnm 1 1 v--yymizx *)nt>n 

PL 

JM4 2 . Glutamine synthasejifeT^O^SrffllfJ-f S 
^B^If 1 2 'J --y^ffifci 9f#^>*l4 

If 4 3 . Acetyl -Coenzyme A acetyltransferase 1. R 
ev-ErbA/3. Selenoprotein P. Aquaporin K BMP-3b. F 
K506-binding protein 1A. Apolipoprotein E. Acyl-Co 
A synthetase 5, Epoxide hydrolase lifctiGlutamine 
synthase?)^ (jgft) 4, 

Jg4 4. Rev-ErbA/3i/i(iAquaporin lcO^gg (*g 

tt) mmmi^mtth. mimmm»*t:ii 

Jf4 5 . Acetyl -Coenzyme A acetyltransferase 1. R 
ev-ErbA/3 N Selenoprotein P N Aquaporin K BMP-3b. F 
K506-binding protein 1A. Apolipoprotein E. Acyl-Co 
A synthetase 5, Epoxide hydrolase IS £(3: Glutamine 



synthaseaffiffi (jSft) fflftftRft^ Jgl 47^3 5 

4 . 354 3 lEttattfflt&OiSII* £ ttttSffll. 
JS4 6 . Aquaporin 1, FK506-binding protein 1A. E 
poxide hydrolase l^fcteGlutamine synthaseOSSfb 

JI4 7 . Aquaporin lOttfg (*Sft) ZmithWS. 

tm\5t tzit 2 4 telefax ? 'J J: 

JS4 8. FK506-binding protein 1A(?)^|£ (vStt) £ 

IWW't'&flitttfJH 1 6 i tzli 2 8 fciB8<o;* ? U --y 

*T6£j: twe** . JS4 6iem<o«cS'W« 

JS4 9 . Epoxide hydrolase lORfig (vStt) £«Jt" 

wmm. 1 7 ifcii 3 2 fcEtttf)*? u --y^jfefc 
J9f*4>*Ui«)-Cfc4, 3B4 6iBttw«1W»0iS» 

Jf 5 0 . Gl utami ne synthaseOJSfg ( igft ) SrJWJ-f 

SfirtfasH 1 8 tfdi 3 4 CIEfsox? y -=-y<?m\,z 
i.*)%t>ix&i><r)X°bh. Jf4 6ie»^i:#K^<oa# 

[0036] 

it. ( * 0 ) ^7°^- h\ ( 'J ) 7 ^ P^^- H^^B& 
^tJ:&^ti« I UPAC - I UBtOS^ CIUPAC-IU 
B Communication on Biological Nomenclature, Eur. 
J. Biochem., 138 : 9 (1984)] . r^fflBJOXtiTSy 

[0037] sWfflWtiiv^ rjt&Fj ifcti r DN 
Aj 2*iDNA^^>f. 

y xm*> «t vr v >*m k^->fc#i*iDNAS 

fE^(DNA)t(i, mzWRl^m'O. th^VADN 
ASr-^tr 2*MD N AUXX/c D N A$-#t? 1 N 
A (jE«) MirtS0E«tffi1ll«!5ri»iJ*#tS 1** 
dna (mm) , *3i:^iii^^»rfr<ov^-ffLt^-i- 
4m.. 4fei^ rjtf^j t^ {± tdnaj tli, ^€ 
Ola*E?iJ ( ffi?iJS-^ : 13, 5. 7, 9, 11. 13, 15. 17. 19 ) T 
mill rjifg^j tfdi tdnAj t31X'%<. Zixh 
let 9 a- * y^^Wfc ^WTWMI&m^T 

l^ffWrif) ^3-h'-r4 Tjtfg^j ttzit r DNAj 

-H-tS r fifS^j 4fcti r DNAj tLT(i. mmz 
«. aakod-DiftiBawx h y yv± >bttk#T 
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X\ miZnmm^ : 1. 3. 5, 7, 9, 11. 13. 15. 17. 19T'^£ 
Wftfrhtah rafSi^ j ttili ^dnAj *Wf h^bif 

x-zh. 

[ o o 3 8 ] mint vfe^wv^mnnwifoz? 

D?') {4. HomoloGene (http: // www. ncbi. nlm. ni 
h. Gov / HomoloGene/) fcj; OEUg-f 4£fc#?S4. 

mm&=F (*tn/) (±. mtirrm 

Xolz LXMWt& £ k 6 : #£^t h fifg^o 
£SKM£BLAST (Proc. Natl. Acad. Sci. USA 90:587 
3-5877. 1993. http: // www. ncbi. nlm. nih.gov/BLA 
ST/) tWt-tto (Score*«ftt>S<, E-value#0 
T'* l Oldentity#100ES:^-) @E?iJOT^-fe-y^3 y# 
^*Kftt"4. *<^7?Hr«y v 3 y#^£UniGene (htt 
p://www. ncbi. nlm. nih.gov/UniGene/) lZ\j) LT#4> 
ftfcUniGene Cluster ID (Hs.T'Tjcf ##) SrHomoloGen 

Fafis^k oae^** n^offlw* * L£ u x i- 
[ o o 3 9 ] afEi^^/cJiDNAti. m&ittagq 

«. x^rVX 4fcli>f yhnyZ&tsZt&X'ZZ. 

[0040] &mmiz&\i*x r#y * ? y j t 

^4>*lS. =5r*5, JbffiDNAtefcfc. cDNA. ?Vi>D 
NA. aif^jSDNAW^<Xt3& t *4<l&. 4^±ia 
RNAtCJi. total RNA. mRNA. rRNA. Rt/Sf&CDRMcr) 

[004 1 ] ttyimiz&^x r ^yA7fj tmt 

*i* *9v>W9.\ ifctt r (*>J) ^rf-Hj iwc 
&< . CjH4> k£ft¥fl«#H3Fr* 4 d k £HSk 

sawfcwtesfi*. ^^-c«ft (*to^i k tx 

(4. t h^^W^^c^je-rsv^x^-y h^rk'ffi 
4%a^^^^»*^T'# . ,I*l£>t4HomoloGene 
(http: //wuw. ncbi. nlm. nih. gov/HomoloGene/) lZ 

£ k 2. . 4 /c^Mft W4. 3*cMK#flrf l> 7 Wl, 

am. #SDfcJ;l>m$fil)ikfcJ:-7'CiS^§fL^7 
sy|||»l**t*J»«c**fi*$^4. ±ies 

rf-Hk. 7$yigiiJ?iJ^=5r<kt70% s #4L<J4 
80%. 4y#4L<J495%. 3fcfcJ:9SF4L<U:97% 



ffiBW: fc O £#tf 6 £ k 5 . 
[0 04 2] #HJ»i#T"V^ rjjtflsj fctt, #y?n- 

4^(iFab7^^yh^Fab^i7-f 7*?y-fcJ; 
o T±j£$ ftl> 7 5 y h =5r k'O J: d £StM8££tt£ 

[0 04 3] SfcfcMMWtefcirVt r j 
k (4. ftMtBaffc&a**3f L < tt8A*>g|££&0r 

4 Ate , t Kmitmnrnttzmmiztm*® 
mm**? v--y7t&tzMz. jsmtmmsm 

U ) ( * y d 1 ) 7 ^ l/^-^- Hti J: VfitfWi. ±iett®t 
[0044]$ 6Jc*ifllMHcfiv^T rBW/frtMB 

mffi/mtsmi titmiimiszvtfnM ■ mm 

%b'nmibLxm^$>ti&. 

[0045] Sff^TS «k 0 fc, Acetyl-Coenz 

yme A acetyl transferase ljtfzrf\ Rev-ErbA/SSfE 
-f-. Selenoprotein Pjlfzrf\ Aquaporin USfS^F. BMP- 
3bjt{:g ; r\ FK506-binding protein lAjifg^-. Apolipop 
rotein Ejtfg^. Acyl-CoA synthetase SjlfS^. Epoxi 
de hydrolase lJSfE^^^JiGlutamine synthaseiSfE^F 

(MT£bibX*mmixrFbi>^o ) tiK *#BiFfc 

kJtiKLT^S(^31±#LTfcO. i^-Iit^coiig 

WJSSojifTtffo -r^tiTc^iS^^tc k £ Jitfi 
tt**if) ii. JJEft'&PSWo^. m\z 

tmm^mzm^ixhmmvmmzimizmm-th 

ZbtfX'Zl. 2Uz. iiitilii/lfiitti 

[0046] OT. dfL^iO*^®^. MtXK-e<0 
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^Uttt (Acetyl -Coenzyme A acetyl transferase 1 N R 
ev-ErbA/9 x Selenoprotein P N Aquaporin 1 N BMP-3b N F 
K506-binding protein 1A, Apolipoprotein E. Acyl-Co 
A synthetase 5. Epoxide hydrolase lifc{±Glutamine 
synthase. PXftk*>X*ffilfyWflk tV^ ) 

coo47] ( i ) mmom&'f-t-mznm 
m 

(1-1) 

Jtmcowm i ts*** y 7 ? M-f - h*{±. t h * 

3fctf>Acetyl-CoenzymeA acetyl transferase ljfifzrfi: L 
T^a^itfEfCfc 0 (GenBank Accession No. D9022 

8) , Z.<r>m.fflj&liZ~O^Xi> J. Clin. Invest. 86, 2 
086-2092. 1990 tiattSiliJ: a ti^arcfts. 

[0048] *ffllt?&timn- 3 fcSjtttf'J 5 7 Vitf- 
HI*, t r-&#?)Rev-ErbAy3gfg7fc LT&*u?)jifE^ 
TJ> 0 (GenBank Accession No. D16815), «T tf)Btf§:[j$£ 
fcO^Ti Molecular Endocrinology 8 : 996-1005, 19 

[0049] *»«aK^#5 fcjjrftfU 5 7 l^f- 
r-'ti. t hi*cOSelenoprotein PjlfE^i: UT&»*> 

SIe^T* 9 (GenBank Accession No. Z11793), ^ffM 

nUmfc^Xh Proc Natl Acad Sci 90:537-41, 199 

3fcfE8S*i* J: 3 . 
[00 50] *^BBOE?lJ#^7 &jct#V 7 ? l^f- 
r-*(i, t b^cOAquaporin liEfs^ t LT&ftlOitfE 
0 (GenBank Accession No. NM 000385L ZCOM 

#*ffi(--5V^TiProc. Natl. Acad. Sci. U.S.A. 88, 

11110-11114, wuzmizti&£oiz£mz'$>&. 
[0051] *%*ncr>mm^9 * 9 

t hi^BMP^bafg^t LT4MaW)JMfFC* 
0 (GenBank Accession No. NM_004962h ^OKff^S 
tOv^Tt Biochein. Biophys. Res. Commun. 223 , 304 

-310, \9%izMmznz> x o iz&ftix'fo h . 

[0052] *^Hfl<7)E5l]#-§-lUC^-r^y 7 ? Utf* 
H(4, t h^*<7)FK506-binding protein lAjE^-fc I 
X&ftMj&fc^X'fo *) (GenBank Accession No. M3453 

9) . icOBXff^fttCOV^TiProc. Natl. Acad. Sci. 
U.S.A. 87, 5440-5443, 1990fcfEfJ£fl*> X 0 fc&fcrC 
$>•§> . 

[00 53] *^Bfloffi3njS^i3t^t!K'J 7 ? 
Hli, hh^*<7)Apolipoprotein Eiffel LT&ftfcO 

J> 0 (GenBank Accession No. K00396K 
#^COV^Tt>J Biol Chem 257: 14639-14641, 198 

2) £fem$ft& i a \z'mx-h t . 

[0054] #*&WoaWfl5fcijstf-jKy * ? 

r-'li, t b£|#<9Acyl-CoA synthetase 5MB=f-t LX 
ftWM'&rf-X'fo 0 (GenBank Accession No. NM_01623 
4). i<0K^*ftfcOV^Tt Oncogene, 19, 5919-592 

5, 2ooofciB«s*i* j: 0 izmix-bt . 



[0055] *a^Kfl#*17fcij**#y 7 ? 
Kte. t hifcfcOEpoxide hydrolase iMfc^Ft LT& 
%\<?>m.fc z FX'fo 0 (GenBank Accession No. L25879L £ 
^ffitft^&KOVvctHum. Mol. Genet. 3, 421-428,19 
94fcf2tt$*lS i 0 C^ttTfti . 

[0056] *»»Z>Kfll** 191^-f 'J * ? U 
h'(4. t hi^Glutamine synthasejifE^ t LT&fcl 
OitfrFC* 0 (GenBank Accession No. Y00387K ^CO 
EtflCfr&fcOVvCl, Nucleic Acids Res. 15 . 6293,1987 

[0057] HUj£t& J: d fc, Acetyl-Coenz 

yme A acetyl transferase ljifEl^ Rev-ErbA/3 jfifS 

Selenoprotein Pjfi{zr?\ Aquaporin 1jS{e?\ BMP- 
3bjSfE7\ FK506-binding protein lAjftfzrP. Apolipop 
rotein Ej§fzrr\ Acyl-CoA synthetase 5jSfg^- N Epoxi 
de hydrolase lolfzrfjfc/iliGlutamine synthaseilfE^P 

<*SHJBHe?) A\ WLttWzm&lte&MRVmi 

izsmiMLxs*) . i&i*mm<mmzft'oxzm i 

[0058] ±IE>1fy 5 ^ - Mi. M^^TOf? 

htz#><nv-)V bix^mx-hh. ft 

s (%») w*ajKfl6ffl$n6. 
[0059] 43t±Ej|f y ^ ? i^^-f- Hii, «»>&■ 

zmmmcDx 9 y y ^tct> ^x , *f6B«Be^ 
5era&*«iaji-sn:«>m^y--y^y-;p <^Sl 

[0060] *»3&»S*5MH^ft"7-*-tt, S59## 
1 (3!Ei& 7 ) Acetyl -Coenzyme A acetyl transferase ljl 
&F?<7)tSmm . 3 £fe$ORev-ErbA/9 it^F 

^fi*fiW. EfiJ#^5(Ciem^Selenoprotein Pilfe 
^FO^SgajlJ, I^iJ#-^7(;fem^Aquaporin liffe^ 

c7)*s»ie^j , mm^ 9 {ciB^BMP-3ba^^ c7)ig«iE 

?1 S5>J##1 1 fclB»tOFK506-binding protein lAgt 
f5^<0lSSffi5lJ. E?iJ#^l 3tlB«!^Apolipoprotein 
EjtfS^lgSiS?iJ. IB^JS-t 1 5£EH<7)Acyl-CoA s 
ynthetase 5m=F<?>mmn. S5U#^1 7fc£»tf)E 
poxide hydrolase Hfi&p<?)«SiB5IJifcJiiBJ(#^l 
9 (C|BiJ<73Gl utami ne synthasejifg'f c01SSi2?iJ(- V ^ 

YMf/t tiliZtilzffi®m:X V 3UHs*1- H**4>sfir 
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[oo6i] z.z.-xxmttexvzfi'X+Y mm 

8L MB) fcli. BW#tl, 3. 5. 7. 9, 11, 13, 1 
5, 174fc*il9fc*Sii*fflHEH*»&**jKy 7 7 U 

Tiiv^ idTXh'jy^'xyh^r^i, Be 

rger and Kimmel (1987, Guide to Molecular Cloning 
Techniques Methods in Enzymology, Vol . 152, Academi 
c Press, San Diego CA) iZWrZtl&X 0 (£. S^* 
$t *I±7D-7**S^4 «|*0lttfift* (Tm) izm^ * 

nm-k IX. il« r l xSSC, 0.1XSDS, 37°Cj SJg?) 

lUvW^'J^XjfetttU r 0 .5xssc, o.irso 
S, 42«Cj gjjt $4>fc«Uvvf ry^Xfcfrfcl, 
T ro.lxSSC, 0.1%SDS, 65'Cj gJ^ifaf^frSr^f 

hzk 4 . mmzte , ; <d x o %mmmk i 
•c, n^im<o^wmk^kzimmmmzh^ 

[ 0 0 6 2 ] 4£ , 7 ? Rett, IS 

3, 5, 7, 9, 11, 13, 15, 174fcttl9fciai 

< , iMSfflmn&mmizMLx $ ^fcffiHWfcwcR 
[0063]$^ tuaia**)* * ? h'&tfffl 

[00643 ^BjcofSPt^cO^v-^-ti, Jitt 

Acetyl-Coenzyme A acetyl transferase lStfg-? 
<9ffl£KfllfcRH-4K0I#^K Rev-ErbA/8ii{E^<0JS 
SE^'J^ra-f !>E?IJ#-t3, Selenoprotein Pjtfi^jtfE 
^^SaSS^Jtra-fl.iS?lJS-t5, Aquaporin im&rFO 

K0H'&f!M*99. FK506-binding protein lAitfci 1 
OffiSKfllteRI'tSKflfS^ll. Apolipoprotein EitfS 
^0*ffl2HfcBW-4fi5*#*13. Acyl-CoA synthetas 
e 5M&r?<r)mMimzmthWm^ Epoxide hyd 
rolase l&&??(M&Sffl£mt 4SW»#17 , 



Gl utami ne synthasejtfS^-^lSSE^JfcM-t 4 K?!l#f 
19fcRtt3*lftfi£E?!l (^JSSM) a»&*4tfy*? 

h"t'*> o T i> J: n t , * wlfflfEfl** 4>&4 sK y 
?9U*J-VX't>'>Xi>X\\ 4fc, tNefrEM**? 

7 ? H fcaiSWfc: ( ftgWfc: ) WMkti i>(DX'fo 

^&4^y5?M-f-F-C'£>oTi,J;V\ ± 

7 ^ u jj-f- H i&f& 1 k tfX'Z h . 

[ o o 6 5 ] ; zx- rmmmz (mmz) mm 

ti, Acetyl -Coenzyme A acetyl transferase ljfifS^s R 
ev-ErbA/SjfifE^ 1 , Selenoprotein Pjlfzrf, Aquaporin 
iaft^, BMP-3bjtfE^, FK506-binding protein lAfi 
fS^, Apolipoprotein EjlfS^, Acyl-CoA synthetase 
5jHe^-, Epoxide hydrolase ljjlfzrP, Glutamine synt 
hase3tfei i 4^(±iil^ IZ&frt&XV J ? Vitf- Ytf 

ftWMzmiux'Z&zk. 4feRT-pcRffi*ffl^ia^ 

(4, Acetyl -Coenzyme A acetyl transferase ljlfE^, R 
ev-ErbA/^ilfE^, Selenoprotein PjUzrP, Aquaporin 
13ife?, BMP-3bSfE^, FK506-binding protein lAJt 
Apolipoprotein Ejlfs 1 ?-, Acyl-CoA synthetase 
S^fzrf, Epoxide hydrolase lilfjrp-, Glutamine synt 
hasejlfis^ 4fcttiil<s,Ki*-f 7 9 Ytf 

4^t=5r<, a^#* s ±lE«!tii!R34^{i^!}|i*^n^ 
VWB&Z&kfrh t Wft 4 i: 4 kOT'&ft 

[0066] -f^i o ^*^^t.v-^-{±, ffi^d 
#^1, 3, 5, 7, 9, 11, 13, 15, 174fctil9T^3*t 

&*mmivr?v>t&&mmi>ki l z, mufpnmr 3 

( HYPERLINK http://www.genome.wi.mit.edu/cgi-bin/ 
primer/ P rimer3. cgi http: //www. genome. wi . mi t. edu/cg 
i-bin/ P rimer/primer3.cgi ) hh^t<99~ NTI (Inf 
omaxttH) ItmmLXWLmhZktfX'Zh. 

[0067] ^.ftW^tiAcetyl-Coenzyiiie A acetyltran 
sf erase ljifzrf\ Rev-ErbA/SSfg^, Selenoprotein P 
itfc?, Aquaporin ljtfi^, BMP-SbSfSi 1 , FK506-bin 
ding protein lAjfifir?-, Apolipoprotein EjEfE-?, Acy 
1-CoA synthetase 5jHe^, Epoxide hydrolase ljfifS 
4 JttiGl utami ne synthasejtfeT-^JaSifi^JSrprimer 

34?tJ± / <^^-NTlcoy7h'>xTfcWCf#4>ii 
4, 7?-fv-4fc{irn-:^i!58iitfiJ, ^L<{i^ 

u-fk Lxm&$hz\ktf-x%h. 

[0068] im&xm^mM^-i]-\$. ±m-h 

btmx^tf. mmzte-?-*-mmzfctx. « 
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[0069] *3fcWfcfcvvttt#HE*0>*tiii (MR) 

Acetyl -Coenzyme A acetyltransferase ljSfgi^ Rev-E 
rbAjSjfifci 1 , Selenoprotein Pj8fzrf% Aquaporin lj§ 
BHMhjfifirF, FK506-binding protein lAitfe 
Apol ipoprotein EMiirF. Acyl-CoA synthetase 5 
fifzrr\ Epoxide hydrolase ljEfg^ifcliGlutamine s 
ynthasejtfirPOiJ«5:< 1 1 1 O<0»H<0*iS4fcJi» 
3SK;l^ (ill) *ffflrr4ifcfcJ:oTtf*>ii*. 

fc LTs J^ilRNAifdi-fjit:4*t5-ifJ^? 

[0070] ±££*v-#-£«'&KStf>t*aj (fig 

Sl5bp~100b Ps *F2t<(il5bp~50bp, iOJffilX 
ttl5bp~35bp*>«*ft£#t * t V>tm*X* h. it: 
ttaj7 , n--/tLTfflv^*&K«, iim5bp-^E?iJ 
tftfHtft. if 4 t < fil5bpMkb. ±mil< tilOObp 

[007 1] *»*«ft'e-*-tt, 7-ify7-o-y 
RT-PCRg^ in situ/vCTW— tf-ygy^ 

Tflfflt* £ . Ztllz X ->T«#PWfclWl-r 

£ Acetyl -Coenzyme A acetyltransferase lilfzrf 1 , Rev 
-ErbA/3itfzrf\ Selenoprotein Pii{:zrf\ Aquaporin 1 
fife^s BMP-3bitfE^-, FK506-binding protein lAfifc 
^% Apol ipoprotein Eiifzrr\ Acyl-CoA synthetase 5 
iifzrf\ Epoxide hydrolase lfifzrPifctiGlutaiiiine s 

xn, mt&m&mvms&mti&ix. ®m% 

mm® mnmm ■ %mmmti z 1 1 J; -> -amen. 
o as iiz&ttim»e>imizft->xim uctotai rna 

to o 7 2 ] ttz. &tmM£m&*maBr?0m 

#l> (#J.tt3\ Affymetrixtt^Gene Chip Human Genome 
U95 A.B.C.D.EO*^, 25bp£9j|§ <7)tf V ZfUXj-V 
7U~7t LTfflVifeft* ) . DNAf->yT£, 4 

#ili«l^^8aRLfcRNAS:tf:K«i!S*i41ia|DNAifc 



{i»NAtA-f ryyjxzitz. ;w 7V? a x\z 

X->XjmZtUtf-y7±.<7>±§£7n-7 

-) fcigttmfcliS^Afc gJ&BPNA 

ifcliSg8RNA*>«fi£Jg»i: LTSiaJi-SCikti 
[00733 «ct^o^i±i 

km (v^fcflBRS*ifc««**to. wt. rat) tc 

fc ft h Acetyl -Coenzyme A acetyltransferase lififS 
-f\ Rev-ErbA/SJlfE^F - . Selenoprotein PjfifzrP. Aquap 
orin ljtfS^P. BMP-SbjffE^. FK506-binding protein 
lAjifjrfK Apol ipoprotein EjfUgi^ Acyl-CoA synthet 
ase 5jlf5^-. Epoxide hydrolase lfilzcl^fcJiGlutani 
ine synthaseilfE^^jifK^SK/W^^U^^JS-t 

Ml. 5fgtLh. ff4L<J42fiJa±. i0ffit<tt3 
^JjLhft**^****^* . ftttWfctiAcetyl-Coenzym 
e A acetyltransferase lfife^. Rev-ErbA/SJlfE^-. S 
elenoprotein PjfifK^F-. Aquaporin ljBtzrf. BMP-3bjfi 
FK506-binding protein lAjtfzrp, Apolipoprote 
in Efifs 2 ?-. Acyl-CoA synthetase 5jtfzrF\ Epoxide h 
ydrolase ^{iGlutamine synthaseSfg^fiK 

mmx-mms z*t<7)x\ w&%vmm/ 

m t < tt2»JSLhs «fc9i?£t< {43«J2LhlMtMHf , 
[00743 k 9*>W\ : 9^^*S2?iJ&*-r 

SEpoxide hydrolase litfirfO:, K#KWm#<7)K* 

\m±.<?>mM±**Lx^tz. m-yx. mm^-.'m 

[007 5 3 *^BBtfcV^«c^W^JiJ (^Sr) 
mft: 1, 3,5,7,9, 11, 13, 15, 17ifc«19WJa3ffl»(l*^r 

E*»«ifirF« a fe«2isub. if* t < mmmm 
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[00 76] (1-2) mi* 

tttmili. mitm9cr>m&'?-ti-t LTAcetyl-C 
oenzyme A acetyl transferase lMH^-<D^MM^Ht (9 
yj-WM) (Z\tl£*ty%mfc&^Xli TAcetyl-Coenz 
yme A acetyl transferase lj fc&v^o) , Rev-ErbA/3 

mi^f-commm (9yww) ( ztiz^mmizb 

vvtii r Rev-ErbA#j bh^o) . Selenoprotein Pit 

tef-commm (9yws) ( zti£*wmmz&^ 

T(i r Selenoprotein Pj bi>\>^d ) „ Aquaporin ljftfS 
i^Slft ( 9 yA7f) ( ;*i£*BJ|imt:Bv^T 
(2 r Aquaporin lj fcfcUd) , BMP-3bSt{^OS£KM 
ft (£ft£#BJ!iNM&;:fcVvC(i TBMP-3 

bj bl^O ) , FK506-binding protein lAjtfrfOH 

mm» (?y^?%) (ztittwimiz&^xiz tfk 

506-binding protein lAj fci>t>d) . Apol ipoprotein 

fclvCti r Apol ipoprotein Ej fcM">d ) . Acyl-CoA s 
ynthetase ^^T^^MM ( 9 >WR) ( <Ift£ 
*BflfflStt>V>T(4 r Acyl-CoA synthetase 5j fci^ 
0 ) . Epoxide hydrolase ljt&F^fBSffift (9VK 
9%) (£ft£*>Piffl*fc:feVvcU; TEpoxide hydrolas 
e lj bh^o) . £fc(iGlutamine synthasejtfE^O 

TGlutamine synthase j fc&^o) **&WMzWMt& 

ztnx'zmmm-tz. 

[0077] Acetyl -Coenzyme A acetyl transferase 1 
b IX nmm^ 1 iZynZtiZ X V99Vttnz*.~> 
Xa-VZtl&fysWg. Rev-ErbA/3 b LTiiE?lJ# 
mtZTFZtllXV j* 9 Y\,z£ YZtlh 
9y^9M. Selenoprotein? i: LTtiS5>J#^5fc*S 
tlhXV9 9VJrt-nzS.~)X^-Y^tlh9y>^9 

Aquaporin lfc LTttKfl#97fcii*§ftSj|?>;*? 
W^f-HfcioTa-K^tLS^y^Sr, BMP-3bi:L 
TtiE?!l#f9fc*3 ft & U 5 ? F te i o T 3 
-F$ft£?:x;\°?^ FK506-binding protein \kb L 
"CfciEWIllfcliSSftSsK 'J 5 7 P*f - Ffc i ->T 3 
-FSftS^yA'^C Apol ipoprotein Efc LTtiE^J 
#*13(cjSS*i4sKU 5 ? KfcJ: oT3- F* §ft 
i^WC^K. Acyl-CoA synthetase 5fc LTi2E#t 

* WW, Epoxide hydrolase lfc LTJiE?iJ#^17 
fc*$ft£tfyj*?l^rF{cJ:^-t3-F§ftl>?y 
A'^W. Glutamine synthasefc LT(iffi?iJ#^19^^§ 
tlZXV 99U*1-Yl l z£r>X3-\tZtlZ9y>*9$t 

zmfizbtfxzi. 

[00 7 8] Effl%^UZ7jk2tll#V 99V* 

i- vizi vztiz 9 yw&vmmmmb i 



9m. mmmmizn&ti&#v99u*i-}tiz^ 
X3-Yztiz>9yj*9mmmmb ixizmm 

mX'^til 7 5 9MSM 9 yWKZ , E 
5f#^5fc*Sft S X U99 U^h F te J; o T 3- H $ 
ft4* W*?ft<Oj|frW!D«i: LT(iE?'J#-f6T'^$ 

its 7 $ y itEmw-r i> ? y^g* . wmwua 

ffiZtlhXV 9 9 h'C^tn- F %ti& 9 y^ 

9mmwmb ixim^mmx^tiim ; 

ffiffl&fttl 9 y^9m . BWI#^9fc:*Sft.4# 

ws^t Lxi±mmmox'^hz>T^ ;wm*n 

•C{iffi^##i2T^$^S7 5 jmm&tith 9 yn 

9%*. mmmmyzijkzti&xy ? 9 yizx ~> 

X 3- F * y/N7fc0l#6Wt LTtiie?iJ# 
#l4"C*$n475>'ilK5l^-r4^WC^«*, £ 

tihr% mm\*tth 9 y;*9Wi. nwmmnz 

jp%tlhXV99\'Jrt-Y\ l zX.r>X?-\ ( %tl&9yj* 

9nv)mwmmb Lxim^mmsx^tihr^y 

&#V99U*mzJ:iX3-VZtil9y''<9m<7) 

mwmmb Lx\immmox'^tihr 5 yusuo 
[ 0 0 7 9 ] . i iTSMS^fc^^ yA7t 

(i, t Fi5fcc7)Acetyl -Coenzyme A acetyl transferase 

ix&=Ftz x ->x 3- vztib'jtfm9 y^9Wx-$> 

0. ^<0K»*atOV^TfcS3K(J. Clin. Invest. 8 
6, 2086-2092,1990) J: Sfc&jarC**. 

[0080] £K.mm^uz*j- ?yn?mz. t f 

Efc#<7)Rev-ErbA /3 JtfifFfc J:oT3-HS*l4 ^tt^) 9 

y witch*)* znjmirmiz^xhyM (Moiecu 

larEndocrinology 8 : 996-1005, 1994) fc£tt$fl$ J 

[0081 ] itzmmmiZtftfywjUi. t F 

^^Selenoprotein PMfcTlzX nX 3- F$^l^>^ 
(Proc Natl Acad Sci 90:537-41, 1993) fcrlStt^il* 
«K (J Biol Chem 275:6288-94 , 2000) Sr^^LTfif 

[0082] i£K?ij#-t8tc*-f ? ywmt. t F 

|i|3fc<7)Aquapori n ljlfK^H J: -5 T 3 - F § tl^MCT) 
9y'*9&X'h*). *<7M®Jimz^Xt>1iM (Pro 
c. Natl. Acad. Sci. U.S.A. 88, 11110-11114,1991) 

[0 083] itzwm j %mzm-t9ywm±. tF 

**OBMP-3bil^t J: -?T 3- F Sft44MlK)^ V* 
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^MnUmz^X^M. (Biochem. B 
iophys. Res. Commun. 223, 304-310, 1996) KfBttS 

[0084] tt&ffi&irUtZTfctf ywgte. h h 

&*OFK506-binding protein lAjffSiH-J: -jT3- V 

(Proc. Natl. Acad. Sci. U.S.A. 87, 5440-544 
3, 1990) fcE«SiU«fc$te4H3rC*S. 
[00 85] 4feiWI»9l4fc^^WC^»i. th 
i*^Apolipoprotein EfifclH;:J:->T3-b'$;h.&& 

(J Biol Chem257: 14639-14641, 1982) tfEi^flS 

[0086] ttzmm^mzm-fywrni. t h 

&3fctf)Acyl-CoA synthetase SSfS^-J: -oX 3- K$ 

£gt (Oncogene, 19 , 5919-5925, 2000) fc£*§*l* 

[0 0 87] 4fcI^#^18fc*1-*Wt?«i. th 
i5fe(7)Epoxide hydrolase ljfifSi^iioTrJ- 

jt(Hum. Mol. Genet. 3 , 421-428, 1994) fcE«S il& 

[0 0 88] *fci»fiH20fc5t*-^WC^»i % th 
&#(7)G 1 utami ne synthase}!^ t ioT3-K§il6 

(Nucleic Acids Res. 15, 6293, 1987) fcBtt$fL4 J: 

[0089] *»HB08E«i. ^JBBfcftfcMlfittfc 

< . ffia*^^ >/vn£&mM.t-t&#v 9 

^Hffi*TfcoTt>. 4£^<0*/?o-^/MftfrC£> 
it, *?4L<t4157$yBL JDJfrilXMOOTS/R 

[0090] c*i^>oijLf4s<7)M3t^(±. 

bifX'^h (Current protocols in Molecular Biology 
edit. Ausubel et al. (1987) Publish. John Wiley a 
nd Sons. Section 11.12M1.13) . ftttWfcHi, #36 
WttW* 'J 9 o—i*/HS*o»&fc:*4, Jltffifcfl! o 
T^diWCSSBLIIlSLfcAcetyl-Coenzyiie A acetyl 
transferase U Rev-ErbA/3 N Selenoprotein P, Aquapo 
rin 1 N BMP-3b, FK506-binding protein 1A N Apolipopr 
otein E, Acyl-CoA synthetase 5, Epoxide hydrolase 
l4£i4Glutamine synthaseSrfflV^T. J>6Hti?g&{e: 



fctt. ffi&ZU^X±m$fX'%%l LtfS? L^Acety 1-C 
oenzyme A acetyltransf erase L Rev-ErbA/3, Selenop 
rote in P, Aquaporin 1 N BMP-3b N FK506-binding prote 
in 1A S Apo lipoprotein E, Acyl-CoA synthetase 5, Ep 
oxide hydrolase l4fc{4Glutaniine synthase, £>&V> 

U K-vMJB<a<£fr684£fca«T?&4 (Current prot 
ocols in Molecular Biology edit. Ausubel et al. (1 
987) Publish. John Wiley and Sons. Section 11.4~1 
1.11) . ZhtZ, fitb 1-Aquaporin lfitft (SantaCruz 

[ 0 0 9 1 ] 4fc, fit*Ofl*fcffiBIS*U 
<4. MBiW*fci2»f4a&f^)i»iJfllfR (EHSt 
1,3,5,7,9,11,13,15,17, 4£(419) fc*-^V»T, D N A 

9a--y9. ^y°yx$.v comm. mi^OY^yx 

yjwstnmwmmmzx <om ztafc* h . 
otitis 3St#£H»*);fr8;, *4v^iKiea^ 

"i£ (Molecular Cloning, T.Maniatis et al., CSH Labo 
ratory (1983), DNA Cloning, DM. Glover, IRL PRESS 
(1985) ) KtlzmtXfrO Z\t1fiX-%Z>. &{*«te»iAe 
etyl-CoenzymeA acetyltransferase 1, Rev-ErbA/3, Se 
lenoprotein P N Aquaporin 1„ BMP-3b, FK506-binding 
protein 1A, Apo lipoprotein E v Acyl-CoA synthetase 
5 S Epoxide hydrolase lifc(4Glutamine synthase^ 

- vtmfc?mmcDmi.MM*x'mix'Z m&m 

XDNA (%MK9 9-) &#fix:L. ZtlifflESmtm 

Aixmnmrnt. wmmmftzmmLx. #t>tn> 
mmfrk. mtywR^m-zztizx^xm 

Wt&ZttfX't&, ttz. Cl it ^Acetyl -Coenzyme A 
acetyltransferase U Rev-ErbA/3 v Selenoprotein P, 
Aquaporin 1„ BMP-3b, FK506-binding protein 1A, Apo 
lipoprotein E v Acyl-CoA synthetase 5, Epoxide hydr 
olase l^fcJJGlutamine synthase}^ fM2@2^J^^fB 

«tsrs swiwrnnrnk (wmmA,f>.&. 10,12.1 

4,16,184^(420) lzm~oX. -fflM:iU¥£im (^ 

[0092] ^r*i s ^BflcOAcetyl-Coenzyie A acetyl 
transferase 1, Rev-ErbA/3 „ Selenoprotein P x Aquapo 
rin 1, BMP-3b, FK506-binding protein 1A S Apolipopr 
otein E s Acyl-CoA synthetase 5, Epoxide hydrolase 
l4fc(4Glutamine synthaset(4, S5"J*^2,4,6,8,10, 
12,14. 16. Wttd&MZTfrtfyW&Vttb-f. * 

<offiEittfcfi£3*i£. mmmtLxte. ±Msssm 
r s Em4^i4#jD$n/iT5 yissj!** 
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ZbtfX'ZZ,. 

[0093] &io. ZZX'mm^2A,(>,8,lO,l2,U,l 

¥tmmZG-t& ? >WKb LTJ±. Acety l-Coenzym 
e Aacetyl transferase 1. Rev-ErbA/3. Selenoprotein 
P. Aquaporin 1. BMP-3b. FK506-binding protein 1A. 
Apolipoprotein E. Acyl-CoA synthetase 5. Epoxide h 
ydrolase l^^tiGlutamine synthaset^fc^Wli tHZ 

aei^WKBBfctj v ^x nmnm&irt h^y^m 
mfzzttfxz . i^jjB^ yj<?nk%Mz¥$)-m 

Us ^"OAcetyl -Coenzyme A acetyltransferase 1. Rev 
-ErbA/3. Selenoprotein P. Aquaporin 1. BMP-3b. FK5 
06-binding protein 1A. Apolipoprotein E. Acyl-CoA 
synthetase 5, Epoxide hydrolase li.fc(4Glutamine s 
ynthasefcft-f Sfittt b ttMMsNte-fttttl S 

?yj*?nzmf&zbtf i x'Z&. 

[0 0 94] =3:t5. ^wc^ftt:i3*t4TS/l803ES 
A. WifcTDNA Star softrare£^Tjiaj^£ i#T' 

mtimmmi. mmizn. ^rs/it^io 

9. $4>fc#*lv<tt£7$y^l%J^?&4. i 

«BiSfi*rsyiiu:, mmmzmti^^y^n 

^Acetyl -Coenzyme A acetyltransferase 1. Rev-ErbA 
/3. Selenoprotein P. Aquaporin 1. BMP-3b. FK506-bi 
nding protein 1A. Apolipoprotein E. Acyl-CoA synth 
etase 5. Epoxide hydrolase l£fc(±Glutamine syntha 

seff&wmmizw/t Mt%mm%&&u¥f ix 

#«75 fc*«tf*U\ fiUtf, Ala. V 
al. Leu. He. Pro. Met. Phe&t/TrptiZW^ffittT 
5>'»fc4HB?*l*75y'lrC*'3 % Gly. Ser. Thr. C 
ys. Tyr. AsnRl«lnfctavtf:#lfW!fc75 SM^tiM 

r 5 ymxh o . asp&^giui±i:v H^iHtr s y 

IWC4MBS*147 5 /irC* 0 . ifcLys, ArgS.t/His 

[0095] Acetyl -Coenzyme A 

acetyltransferase 1. Rev-ErbA/3 . Selenoprotein P. 



Aquaporin 1. BMP-3b. FK506-binding protein 1A. Apo 
lipoprotein E. Acyl-CoA synthetase 5. Epoxide hydr 
olase li7t(2Glutamine synthaseCOgfrfrT 5 /Itg^l 

Acetyl -Coenzyme A acetyltransferase 1. Rev-ErbA 
/3. Selenoprotein P. Aquaporin 1. BMP-3b. FK506-bi 
nding protein 1A. Apolipoprotein E. Acyl-CoA synth 
etase 5. Epoxide hydrolase l^fcUiGlutamine syntha 

set nwsfimm&tt-th & <nxhh ; ta^aa l 

v\ #aL<{4#»#>£#tt£^TU Acetyl-Coenzyme A 
acetyltransferase 1. Rev-ErbA/3. Selenoprotein P. 
Aquaporin 1. BMP-3b. FK506-binding protein 1A. Apo 
lipoprotein E. Acyl-CoA synthetase 5. Epoxide hydr 
ol ase It fzliG 1 utami ne synthaseOT 5 J WM3\ 
^X'J?%<bl>im?&. M^8TS/K. MtKlt 

157$ y®. i<9MtL<imr $sm>$>%&#v<s 
r+ h z\ b tfxz t . 

[0096] 1rtp&W<7+ Kfc*tt4!t*Oft« 

/k Ml^fcUVPv'f-y. 7)lu-v?atV*)V. tf'J 

®. BCG (i/Mvb-^yfflD^a'J^f 
'J ^A-^VP<yA=5ri:*c7)h h 7^*jlA> h^ri:* 4 ftS . 
[0097] ^BJ^tftftfiAcetyl-Coenzyme A acetyl 
transferase 1. Rev-ErbA/3. Selenoprotein P. Aquapo 
rin 1. BMP-3b. FK506-binding protein 1A. Apolipopr 
otein E. Acyl-CoA synthetase 5. Epoxide hydrolase 
1 * fc «G1 utaii ne sy nthase£ft HW t fir&^" h tt* £ 

i?tiz.kipt>. tmmmm-t&zbizxix . wk 

*ajt 4 - fc ^T'H 4 . -f &;b*> . il^taft{±K^<7) 
ffl^F^t'fctt^Acetyl-Coenzyme A acetyltransferase 
1. Rev-ErbA/3. Selenoprotein P. Aquaporin 1. BMP-3 
b. FK506-binding protein 1A. Apolipoprotein E. Acy 
1-CoA synthetase 5. Epoxide hydrolase l^JttiGluta 
mine synthase<7)^ y^^^M^i^tlfzibff) 

yo-7 b ix^mxhh. 

[0098] **wfcii. &%<7)mm/m®M. mi 

surl. tzfrbftmizfctxfiywmftzwmi 
t. mufv^fyfuy vm. mwafczMm 
ft&i>mz&^x, ±mm*®m l zvtnX7u-7b 

t X h^bl<ZX-oX Acety l -Coenzyme A acety l tr 
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ansferase l s Rev-ErbA/8. Selenoprotein P, Aquapori 
n l x BMP-3b, FK506-binding protein 1A, Apolipoprot 
ein E» Acyl-CoA synthetase 5 S Epoxide hydrolase 1 
iTtttGlutaminesynthaseSr^liB-f hZ\ tWX'Z h . 

[0099] mmcommvxu. wmmm 

/^SlilfcfcfrSAcetyl-Coenzyme A acetyl transfer 
ase 1. Rev-ErbA/3 s Selenoprotein P, Aquaporin 1, B 
MP-3b s FK506-binding protein 1A, Apo lipoprotein 
E, Acyl-CoA synthetase 5, Epoxide hydrolase lfc £. 
tfGlutamine synthaseWvf ft.*^^ t h lOfciE^ 

Wi, 9y^9<r>hh/^L. humify;*? Acorn 

fe&±hh%&tf$;£tlh. JWfcWfcfct Acetyl-Coenz 
yme A acetyl transferase ljtfirPs Rev-ErbA/3 jfifs 

Selenoprotein Pj§6rf\ Aquaporin litfizrf, BMP- 
3bjEfs^-. FK506-binding protein lAjfi{zrf\ Apolipop 
rotein EitfSi^ Acyl-CoA synthetase5itf:zrr\ Epoxid 
e hydrolase lilts-?* fcteGlutamine synthaseifftzrP 

\tmwm<mmmm <«*) mmx-mmm m±) 

CO^MM^i (Acetyl -Coenzyme A acetyl transferase 
1, Rev-ErbA/5. Selenoprotein P. Aquaporin K BMP-3 
b, FK506-binding protein 1A, Apolipoprotein E, Acy 
1-CoA synthetase 5, Epoxide hydrolase 113 £lf/$.?z 
(iGlutamine synthase) ^SLTfeO . 

m^/mmmcommmtitKxi. 5W±t. m 

[ o i o o ] k o mn^ ■. w&mmmift 
sBMP-3bitfsr, tezvwm^ ncoummm^ 

^Epoxide hydrolase lJi&Hi. fffiftiK&fami 

mtz-£tsmmmx\ lEn^mm^m^itKxio 

#:10*>r$ /g?K?iJ£*t§BMP-3b. ^L<(iffi?"J# 
■f : IWT $ /MlPlttt ^Epoxide hydrolasel^lf 

mm mm) \<z-%mt&hixh. 

[oioi] ( 2 > mmommm mmtm) 

mm itzmmmwmim&-t& %><r>xhh . 

[0102] afWWctt, **MaMff#&& ana* 
<ryJgfe*A *7ismximi-&i>\ % I < l&ztihcD 

^l/ZMM't h Acetyl -Coenzyme A acetyl transferase 1 
iftS?. Rev-ErbA/3iIfE?. Selenoprotein Pitfc?, A 



quaporin lii<S?\ BMP-3biH5?. FK506-binding prot 
ein lAjlfirP, Apolipoprotein Ejlfzrr\ Acyl-CoA syn 
thetase 53*5^ Epoxide hydrolase IMfcT&tzliG] 
utamine synthaseitlS^OjifE^f&Jll^k fo&Wl} 
Ztlt> n&Brf-iZ & #-t h 9 y > t 9 ^ ( Acetyl -Coenzy m 
e A acetyl transferase 1, Rev-ErbA/3 „ Selenoprotein 
P, Aquaporin K BMP-3b N FK506-binding protein 1 
A, Apolipoprotein E, Acyl-CoA synthetase 5, Epoxid 
e hydrolase 1 N Glutamine synthase) Sr^ttSl,. 
m&ttzteZW v*99M£W£tt ZblzX*), 

[0103] *wnnwmmmv>(*) . (wavw 

(a) «»#<^f«#Hi:*«Bg<o«jB?-^-S:ftJttS 
■€"1)1^. (b) ^ffclS^efOAcetyl-Coenzyme A acetyl 
transferase lifts^p, Rev-ErbA/3iif;zrf\ Selenoprote 
in Pitfs?. Aquaporin lilfe?. BMP-Shitfe?. FK506 
-binding protein lAiifzrf\ Apolipoprotein EififE 

Acyl-CoA synthetase SitfSl^ Epoxide hydrolase 
1«&P* fcttGlutaaine synthaseiHS?£>itfS??&3I 
VK)V^ *7t(iAcetyl -Coenzyme A acetyl transferase 
K Rev-ErbA^, Selenoprotein P, Aquaporin 1 N BMP-3 
b, FK506-binding protein 1A, Apolipoprotein E» Acy 
1-CoA synthetase 5, Epoxide hydrolase l*fc(iGluta 
mine synthase*?)^ y/^9Mc0i ±l2^f.V— ^7— 
LTSB&Tftie. (c) (b)^)IS**tfc(c. 

[0104] zzxm\^ti&*kwm®&, wtmfrt* 

mm) . saHB*»^>is«snsRN^L<tt^^3 
t>£mkztihxv*9\/*i~Y. ±iz\±±wmfrb 

mzvt~>xmmt& z t h . 

[0105] ^BB^Br^ti. »E*f^t LTfflv^ 
S^fWW^IKIKiE tT , mmzlZTMlcoX olzl 

xmmztiz. 

[0106] (2-1) m%mt<o£Mfflk ixmzm 
mmizm^ummt txm&m-t&nk&i. * 

mXO&Mttm mmUm) {il^RNAif^Acetyl-Coenzy 
me A acetyl transferase lJlfS'T - , Rev-ErbA/3 jlfs?. 
Selenoprotein Pjffirf\ Aquaporin litfE?. BMP-3b38 
fSl\ FK506-binding protein lAJlg?. Apolipoprote 
in ESIf:irf\ Acyl-CoA synthetase 5jflf£?. Epoxide h 
ydrolase ljftfei^fcW&lutamine synthasejlfs?' 7 )^ 
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coio7] *wmm&im$&<?) 

(a) . (b) RXf (c) tf>Ig££tf: 

nfrt>mztLt:mfflfi%# y * ? k &±ssm& 

v-A-WMb LTWetSIg, aif (c) (b) co 

[0108] ^HBo^-tptwo^ai^ (^Bf*S) 

NA+OAeetyl-Coenzyme A acetyl transferase lilfg 
^ Rev-ErbA/3 jtfKi% Selenoprotein Pjtfgi^ Aquap 
orin ljtfe^. BMP-3bitfS^f\ FK506-binding protein 
lAjftfi;^ Apolipoprotein Ejtfzrf, Acyl-CoA synthet 
ase5jt{2Tr\ Epoxide hydrolase lfitg-f-SfctiGlutami 
ne synthaseJie^cOf&BU^ittajL, «J&t4; 

JH" F#^&S#fl H J!<9^&V-#- ( Acetyl-Coenzym 
e A acetyl transferase VjMirf-. Rev-ErbA/3 jtfg^, S 
elenoprotein Pilfer Aquaporin ljtfr?, BMP-3bjl 
(zrf\ FK506-binding protein lAjSf3rF\ Apolipoprote 
in Ejtfzrf\ Acyl-CoA synthetase SiSfirF's Epoxide h 
ydrolase VjMxrFt. fc{±Glutamine synthasejffs^cT)^ 

F) Z77J-?-Ztd±Tv-7tlXm^X. 
y-fu-yVm. RT-PCR^ DNA+yTMtifm. i 

[0109] y-fyyo7 r-asrfijffl-fs^ti. * 

RNA^^OAcetyl -Coenzyme A acetyl transferase 
lSfe^ Rev-ErbA^itfE^ N Selenoprotein PjtfS 
l\ Aquaporin BMP-3b)tf£i\ FK506-binding 

protein lAjfifz^p. Apolipoprotein Ejt{:zrr\ Acyl-Co 
Asynthetase 5j8fir?\ Epoxide hydrolase ljtfjrF-^ft 
(iGlutamine synthase:®f5?O?&SO^il^<0?&3Sl-' 

EtffcS&v-;*- (ffiffg) SftHttRtiTc* ( 32 P. 
33 P&fc' : RI ) *ffi^K*JfC*»U «i£ 
izm^Xi-A uy* vzrwmz V 5^7t-U» 
i»0£flsHlW**0>RNA t a^ X U r-f X$ 
(3(a)) , JBjSSflfcfefr?-*- (DNAifcfctRN 

a) tRNAhcorai!^. (ri^l 
<immm) (c**^«i/^utiwHtM«ij» (ba 
s-i8ooi i , *±7 ^ ;kA>tt* ) * fcoabiaiiaai-citi 
a, awe** (xeo>)> *st«^r&;i:3fi^* 

tfc. AlkPhos Direct Labelling and Detection S 
ystem (Amersham PharameiaBiotechttiDJrffl^Ts U 



TvY-a-Mzffi.iX$i>g.~?-t}- (Xn-XDNA) £ 

(ISW) , ^tv-^-o^ftti*^ 
I) i/^i'JU^tH'/U *A .X-i>>-ST0RM860 ( Amer 
sham Pharmacia Biotech&i!) T'^tb. Sl^f £ (IS 
(b) ) 1jm*tiiM-tZ> i i: fCS * . 

[0110] RT-PCR££*IJffl^!>i§&kt *»Btf>JJK 
-£X7-f*?-fc LTffl^cIttCioT. RN 
AffcOAcetyl-Coenzyme A acetyl transferase ljfifzrf\ 
Rev-ErbA/3 jflfzr?\ Selenoprotein PjffzrF-, Aquaporin 

lil(5l\ BMP-3biif£^ FK506-binding protein lAit 
fzrf\ Apolipoprotein EjfifzrK Acyl-CoA synthetase 
531(5^% Epoxide hydrolase lilfirF-^ fc(±Glutamine 
synthasea^<0^<?5#iH«»l63iL-^^«iaj. MS 

cORNA*^Sa(CS!-5TcDNA^ifflMLT . ZtlZMmt 
LTIIStyOAcetyl-Coenzyme A acetyl transferase ljt 
fzrfs Rev-ErbA/3 jffS^f-s SelenoproteinPjgfg?-, Aqua 
porin litfgi\ BMP-3bj»57\ FK506-binding protein 
lAjffsrF-. Apolipoprotein EjtfS^. Acyl-CoA synthe 
tase 5jKetF- x Epoxide hydrolaseljffzrF^ fciiGlutam 
ine syn\hzseMm=f(r>mMmmX-Z&£olZ, *&BJ 

nm&v-Ji-frtiwmiti-nnrjA-?- (±ibc 
dna (-«> t^-r&iEiL +«fc*s^-r4jas«) 

*;*ifcA>fyyr>fXS*T (11(a)) . »i6fcfi! 

■fs (is(b)> ^rffi^w^i-sit^-cti. 

JiMiS^X*«DNA<0«l{i}»i, ±tEPCR£i%RI 

yyuymzbyyzyr-zitx. wmLizmar?- 

ti-ZTu-7tLXfmLXz\iib^AzfVyAX% 
#xmtf&1iW&Z*m^hZ.ttfX'%&. =5r*3. 4 

r^9-fif (msri-yf-^^^f Axa«) ttz 

Xm^thC\tifiX'%h. ttz. SYBR Green RT-PCR Re 
agents (Applied Biosystems itSS) *t"i£7°o hn— 
f RT-PCRKJS^2r US* L . ABI PRIME 7700 Sequenc 
e Detection System(Applied Biosystems thS) X'K^tt 

zvx . siacw^waji- s - 1 t-c* i» . 

[0 1 1 1 ] 4fc. DNAf-y7UP«fSrflffl-f4«^ 
(i. ^B^XfE^mv-^-SrDNATn-X ( i* 
«*fci±23WB) UiA'JffltfcDNAfyrmt 

Tpass^cRNAfcA^ry^xs-frt (is 

EtJ-tS (ISO))) ^WfSii:* s T'#S. ifc. 
XiEDNAf--y7''i: L"C, Acetyl -Coenzyme A acetyl trans 
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ferase lfitirf% Rev-ErbA/3 jffzrfN Selenoprotein P 
Jtfirf , Aquaporin ljtfS^ BMP-3biif^f\ FK506-bin 
ding protein lAji<zrf\ Apo lipoprotein Ejtfzr?-, Acy 
1-CoA synthetase Siifzr?'. Epoxide hydrolase ljlfz; 
=f- 1 ft (iGlutaii nesynthaseiifc? <D«fs7SSJil^/l' 

i. frfr&mi-comiuoiztkiii. matrix ttfi 

•t#^DNAf--/Ti: LT(±, AffymetrixftcOGene Chi 
P Human Genome U95 A, B,C, D, E%m?&ZbtfT£ 
h. frfr&DNA^-yT&ffl^*:, }^#RNA4"9Acety 
l -Coenzyme A acetyl transferase ljS{zrf\ Rev-ErbA/3 
iifzrf\ Selenoprotein Pj©fc?\ Aquaporin ljffzrr\ 
BMP-3bjtfg^. FK506-binding protein lA3H£i% Apol 
ipoprotein Ejtfzrr\ Acyl-CoA synthetase 5ifi{xrf\ E 
poxide hydrolase lSf5Ti^:(±Glutamine synthase}! 

ttnm&m.wwM.ft. mmz-o^xa, mm 

mizts^xmrnizwrntz. 

[0112] (2-2) wmmnt ixryjwMzm^ 

foUHtm {WmUm) ti^ffrim^Acetyl -Coenzyme 
A acetyl transferase 1„ Rev-ErbA/3, Selenoprotein 
P, Aquaporin 1 N BMP-3b, FK506-binding protein 1A N 
ApolipoproteinE, Acyl-CoA synthetase 5, Epoxide hy 
drolase lifcteGlutamine synthase & Ifcffi U ZftM. 

zmfetzztizx^xmnztih. gmut. tm 

(cBWfi+aWWRftv-*- (E*|#-*2, 4, 6, 8, 

io, i2, i4, i6, witzmox'vkZti&7$;m$mfr 

/O'v hW&bWjtf$tf}feX\ Acetyl-Coenzyme A acet 
yltransferase K Rev-ErbA/3, Selenoprotein P, Aqua 
porin 1, BMP-3b s FK506-binding protein 1A. Apolipo 
protein E, Acyl-CoA synthetase 5 V Epoxide hydrolas 
e lafcWfilutaminesynthasefc&JiK %Mt&Hfe£¥ 
WhZbifiX'Zh. ^xx^y7n 7 tft(l -ifcfftft 

t ix*mn±&m&?-ti-£m»xm&tm?y 
^«kis^s*fca(is(a)) , -<m.fatLx i ™ 
i %zvmmffiim^m%xi&mitz-&.m 
iztt&t&mmm^x. m&m?ywsi£is!m 
amis mmm®^%i<mm®m<7)i< 
y+^zmmmmfeSs (bas-mooh : t±7^^tti 
%£) ^Kimmmx-miai. (is 

(b)) Zklz£->xmmX'l*&. itz. — iJcfitflct L"C 
*%ffl<7)±Sd£l l g.~?-*l-t:Kl^trf£. ECL Plus Weste 
rn Blotting Detection System (Amersham Pharmacia B 
iotech ttiDSrfflWC ^Tnh3-;H^oT^{fJ 
U DV^M $ ■< X - x-v -ST0RM860 (Amersham Phar 
macia Biotech #mXWfct& Z b \>X'% h . 
[0113] a^^fet LTRNAfcJBV***^ 



[01143^. mmmm/^mm. mum 

l/ZfflEt&iSaM • if^fcltSAcetyl-Coenzyiiie A acet 
yltransferase lj!fzrf\ Rev-ErbA/3 itfzrf 1 , Selenopro 
tein Pjt(£^r\ Aquaporin ljtfrf, BMP^bJifKl^ FK5 
06-binding protein lAjtfg^ Apol ipoprotein EjlfS 
-r\ Acyl-CoA synthetase 5ifi{zj-r\ Epoxide hydrolase 
mix? t fttiGlutamine synthaseitfS^ ^jtfE?^S 

ukiu, &i<tezhb<vm.m?<o$mmx'*>i?y 

S'SPW (Acetyl -Coenzyme A acetyl transferase l s Rev 
-ErbA/3. Selenoprotein P, Aquaporin 1, BMP-3b s FK5 
06-binding protein 1A, Apol ipoprotein E„ Acyl-CoA 
synthetase 5. Epoxide hydrolase IS fctiGlutamine s 
ynthase) ^*^IE^HUlEa^iMite^SK 

[0115] cco^. jE«^«f/^fl««*»4.aaR 

-fsi-rs^Tiaw-***. «t<(ii^^»ffiiyiiacojfli 
% • mRtrmm-tztizx^xmm-ttzb^x'^ 

6. fcfc, lit^o rRIWWfclSAl/Ovfr^Aj 

(iffio^s^, mufm7 4fi><ummz£2>&m<?) 

tsm. «1Ht»W^»K3;rifcA*v^. =flr*J, i 
K r «ct^*fcSmtTi^v^Aj aMBWrc 

[0116] wmwm®/m®MtiEi?;%m/Wi 
itm® (Kmmtm&ix^^Anm/WMgL 
M) t cr>mirf-$mi/^)\s& tzi± ? ywgnmnttm. 
a. m&<r)^mmbiE%%nM¥im*tt%tb m 
Mfezm L-cfir ozb x-mmx-i* & . m ixn%*> 

±» =t l 9»iL<(45m±) ^iE?IKirl8«f/«*8ffll* 
fflV^%-^3i£^Tii£LT^^*LfeAcetyl-Coenz 
yme A acetyl transferase ljfifS-p. Rev-ErbA/3 jfi^ 

Selenoprotein Pilfzrf\ Aquaporin ljfifs^^ BMP- 
3bjf|fzrr\ FK506-binding protein lASfS^ 1 , Apolipop 
rotein Ejlfe - ?. Acyl-CoA synthetase 5^5^, Epoxi 
de hydrolase ljlfg^ ^^(iGlutamine synthasejtfzrP 

WCfo&fyJlp'g. (Acetyl-Coenzyme A acetyltransf 
erase l s Rev-ErbA/3, Selenoprotein P, Aquaporin 
l x BMP-3b, FK506-binding protein 1A, Apolipoprotei 
n E, Acyl-CoA synthetase 5 S Epoxide hydrolase IS 
fct±Glutamine synthase) cr>&cr>¥&)i&£ tdimtW* 
fflmz. JE%%OMm?mLU<)Ugl<te?y;*?M 
<D&blX. OMOzm^&Z.btfiX'th. 



(£ 3 ) )03-225093 (P2003 -PG3S^a 



[ 0 1 1 7 ] ±iefl^(7)igmicS^V^!R'i'l^ 

<?)ZtLt>timiXl. 5»I2LL, *f4L<(42fgJiLL 
S4>fc*F4U<tt3flHa±*^ii:tJB«i:L-Cffai 

rig (b) t^6nfc«^^*l«PW'«0#jlfiK^ 

[0 1 1 8] ±IB*ffi<7)a*>. (2-l)«5£*|*<0 

ISffiBfis?*) d *> 2 £LL # 4 L < {i«Rffltf>jl&P, 
«fc 9*? 4 L< tt*f^^*>^U:<03Ms*fc:ovi 

»£m *37*ftW;^»KilR5eS*i3rV*. 

[0119] ( 3 ) fgffl^cox^ u --vmm 
(3-D mi^m^^iv^^-thx^^-^vy-n 
m 

*%pm. fi50##i fcOEa<^a»ii*^rrs Acetyl 

-Coenzyme A acetyl transferase ljftfjrt 1 . IE? I JS^'3 
fc£»<9SSKai Sr*-ri»Rev-ErbA/3 itfo?, 
5 £feilc^SiemWt& Selenoprotein Pjifc^ 
K8HH-7 fcEJfcttBSffifl £#-f & Aquaporin ljBfc 
E0J#^9fcie»O&£ffim#ti>BMP-3biI£ 
S^#^llfclBttcOffiSi»!l*frr6FK506-bindin 
g proteinlAitf^. EH#^13(C|EKOfi£Kai£3r 
t-SApolipoprotein EitfS^ KH#*M5fc:ie»<0SS 
K?iJ£r3"7&Acyl-CoA synthetase 5jtfe?\ Kfl##l 
7(c£tt«0fiSffiy!l**-f4Epoxide hydrolase litfi 

t ttig&mmMzffl&oimmm £qrf sGiutam 

[0120] *&ipfco;*? y --y^fttt&oig 

(a). (b)Atf(c)fc*t» : 

(a) SS^ft^i: Acetyl -Coenzyme A acetyl transferase 
IjHe^. Rev-ErbA/Slfg^, Selenoprotein PjtfS?, 



Aquaporin HHS^ BMP^bjtfSif. FK506-binding pro 
tein lAjtfzrf\ Apolipoprotein Ejt{zr?\ Acyl-CoA sy 
nthetase SMfeT. Epoxide hydrolase lififzrF-4fctiG 
lutamine synthaseiHS^Jr^^r^ifflJiafc Sr&fcfcS 
*4IS, (b) »il^$:tiM$^«OAcetyl-Coe 
nzyme A acetyl transferase ljfifjrf, Rev-ErbA# oBfS 
Selenoprotein PjlfE^F. Aquaporin ljtfzrp.. BMP- 
3bjf{;zrr\ FK506-binding protein lAjiifzrF-, Apolipop 
rote in Ejtfgi^ Acyl-CoA synthetase SjifSi^ Epoxi 
de hydrolase ljgf2rF4fcW:Glutaiiiine synthasejlfE^ 1 

^MffliaoiisjifE^^^sst it*w-4i«, (c) ± 

Ifi^JtK^icSoVT. Acetyl-Coenzyme A acetyltr 
ansferase ljtfS^F-. Rev-ErbA/3itfirr\ Selenoprotein 
Pitted Aquaporin ljlf^f. BMP-3b»f£i\ FK506-b 
inding protein lAilfSi 1 , Apolipoprotein EMU?. A 
cyl-CoA synthetase 5j§fzrf\ Epoxide hydrolase lit 
fc? 4 fciiGlutami ne synthasejtf^fcOfifE^^iS: 

[0121] tMphx? v--ynzm^t>ti&MMt 

L/C 14 ^ Acetyl -Coenzyme A acetyl transferase ljlfs 
i% Rev-ErbA#jtfzrf\ Selenoprotein PiSfzr?\ Aquap 
orinljtf^f 1 , BMP-3bjtf£^ FK506-binding protein 1 
AjIIe^x Apolipoprotein Ejlf:zrF\ Acyl-CoA syntheta 
se 5jtf2rf\ Epoxide hydrolase litfzrr^fcteGlutami 
ne synttose&&?ZmtthMMX-fo~>X, iKXtM 

^.XATDC5iMi (RIKEN Cell Bank; HYPERLINK http://w 
ww.rtc.riken.go.jp/CELL/HTML/RIKENCell Bank. Html 

ipt>x¥*sm %t"zmf&z:btfxz&. 
^.atdc5«{4. Mmmmnxh w^y v<nmw 
xmmmzMtth z\tt>mt>tix^& mmxh & 

(J Cell Biol 133:457-468, 1996) . 

[0122] 4£ s Acetyl -Coenzyme A acetyl transfer 
ase ljfifKi^ Rev-ErbA/3jlfE^ x Selenoprotein Pjfifz; 
i 1 , Aquaporin 1®{e^. BMP-3bitf5^. FK506-binding 

protein lAjlfS^. Apolipoprotein EiSfzrf. Acyl-Co 
A synthetase 5jSIe^. Epoxide hydrolase 1j8(e^4 
i^{4Glutamine synthaseJt&FifeS^S Ifflfl&T'S) -5 

US. >>^»«ttiBW&aaiIG-82 (ATCC^^n/#-tCRL- 
1832HYPERL I NK" http : //www. atcc. org/SearchCatalogs/C 
el IBiology. cfm" http: //www. atcc.org/SearchCata log 
s/CellBiology.cfmiOA*^) . h h^H^fflSSttM 
H7A (RIKEN Cell Bank; HYPERLINK HYPERLINK "http:// 
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www . rtc . r i ken . go . j p/CELL/HTML/R I KEN_Cel 1 _Bank . ht 
ml" http://www.rtc.riken.go.jp/CELL/HTML/RIKEN_C 
ell_Bank.html fr^X^m) . t hicWKHftttHCS 

imzzmf h z bffx-z * . z. 

y ■ mmmnmm) ttfm&ztix^z 

(Journal of Bone &; Mineral Research. 13(3) :443-5 
3, 1998, Bone 28:399-403, 2001, Hip Joint 23:235-2 
39, 1997) . 

[0123]$£>C Acetyl -Coenzyme A acetyl transf 
erase ljfi(zrF\ Rev-ErbA ^itfzrp. Selenoprotein Pit 
& Aquaporin Htfi_% BMP-SbfiftT, FK506-bindi 
ngprotein lAj&fzrf, Apo lipoprotein Ej§(jr?\ Acyl-C 
oA synthetase 5jfifzrr\ Epoxide hydrolase litfjrF-^ 
ftteGlutamine synthaseji^^ Wfrt&fflmXb o 
T, ^LPS^W r-^yiCiSMUftSSL 

s*$ffl&H vmy (WiariL-i. il-6. tnf) ? 

SMCfc Sit ^>fLT ( Ann. Rheum. Dis. , 50, 75-8 
0,1991) . 

[0124] jatfcJWffc J: 3 ttRUtofL ai»$^ 
flsTftSffl« (Mi.JfWfl«S^T;l«!|li**wK«f/ 

iMHia&if) fc. *mfoA?v--ynzm^ti 
[01253 mmrnkwiibntLxtt;* sons 
to . ^rf-K, ?y^?st (*%w?>^7mzm- 

»S»«IMr ft atrWR (ttttiftft) ft JJEffld/ifc 
t LXtemfflbftWi. Mi^fyJ 7? 'J -O&Si&ifti. 

[0126] afc. *?y--ymtKi/c* ttHMftft 

HMtt9Bflr*v^J:afc, (?SJt. P H, tg 

flfiffifcfti:*) ft*S<SHk$^^frftSffl-fSii: 

[0127] USSW^-f J: 3 fc, KfUfCilXft 

yl-Coenzyme A acetyl transferase ljjKzrP, Rev-ErbA 
/3jt(zrr\ Selenoprotein PjEfzrP. Aquaporin 15fifS 
^ BMP-3Mtfis^ FK506-binding protein lAjtfg^, 
Apolipoprotein EgfirfK Acyl-CoA synthetase 551(5 
-?% Epoxide hydrolase ljt(zH% Glutamine synthase 

mm?tfmi±ftix$>t). tum^mniz^xft 



<nmi!im.mmmmix\,^t%z.t>ti&. 

ttWR<?)X7y--ymmi., Acetyl-Coenzyme A 
acetyl transferase ljtfzrp, Rev-ErbA /3jS(zrf\ Selen 
oprotein Pjtfirt^ Aquaporin VMBrf-, BMP-3bjt(S 
i% FK506-binding protein lAjSfjrf. Apolipoprotein 
EjtfjrP, Acyl-CoA synthetase 5j§(zrr\ Epoxide hyd 
rolase ljfifirr\ Glutamine synthaseSfg^ Ol&JS^/c 

tzt>?)X'$>&» x-ox^ wm-mmwrnm/mmm ft 
(mmmmixm/immzmti) 

WHPifflMiZli^ ±!£Acetyl -Coenzyme A acetyl transf 
erase ljt(zrr\ Rev-ErbAyS ilfirf^ Selenoprotein Pit 
ft^ Aquaporin V&&r?-. BMP-3bjt(E^, FK506-bindi 
ng protein lAjfifizr?, Apolipoprotein Ejflfzrf\ Acyl- 
CoA synthetase5jfi(S^- N Epoxide hydrolase ljKzrf^ 
fz (±G 1 utami ne synthasejtfS^O^^iS^fgSUK;!' 

[0128] -ttcb-h. w&mx? v~-y^m 

(i N Acetyl -Coenzyme A acetyl transferase ljEfSl^ R 
ev-ErbA/SjfifzrF-s Selenoprotein PjS(zrr\ Aquaporin 
litfe^. BMP-3bjt{Ei\ FK506-binding protein lAJt 
(zrr\ Apolipoprotein EjfMrrP, Acyl-CoA synthetase 
5Ji(s^-, Epoxide hydrolase ljffKi^ifctiGlutamines 

[ 0 1 2 9 ] iiT r it(ET05|3Sft$iifflI-f-S j 
bit. r «(E^?)^ft«J-f i. i 3 mmtt j fc 

fc^3*WM02o<?)Ki*ft*tf. 
[0130] JJEv^^i36^g^o5BKftWlW (fSR 

®^^(±, fl:#cW(C{±Acetyl-Coenzyme A acetyltran 
sferase IjKe 1 ?", Rev-ErbA/3jl(E^x Selenoprotein P 
Se?. Aquaporin 1«&F, BMP-3biK5i% FK506-bin 
ding protein lAjfifS^N Apolipoprotein E3Kjrf\ Acy 
1-CoA synthetase 5jtf:zrr\ Epoxide hydrolase lS(s 
=f-t fcliGlutamine synthasejt(5 IX ^hfflM 

yl -Coenzyme A acetyl transferase ljil(jrr\ Rev-ErbA 
^jKe^. Selenoprotein Pjt(S?-» Aquaporin 1MB 
=f. BMP-3bfi(E^. FK506-binding proteinlAjlfEif 1 . A 
polipoprotein Ej1(e"F"s Acyl-CoA synthetase 5j1(e 
Epoxidehydrolase ljEfg^PifcliGlutamine syntha 

«4>f yxoy) izx^xmmztiimimmmoft 
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TvmimimmittMMrt&Grf-mtf* mm 

[0131] Aquaporin l»fg^ FK5 

06-binding protein lAfifzrf\ Epoxide hydrolase ljt 
&f\ ££{±Glutamine synthasejtfS^^Si^jfllM 

( JERl^KOifcK $2B3**o*IWJ ) ~th£o izmm 

[0132] tthhismmw v--vy-}m*. 

ifcOIgfeh (b) J; tf(c)£#tf Aquaporin lj»S?<0 
(a) Wmmt Aquaporin la^fcfHTOOJIttfc 

(b> ttfl^tms-fraiMinA 

quaporin l»&P*>j®8M£«!J£U RfflUteMMIl 
ft*IMfcS*^V^*ftfiiWI^Aiuaporin litiST^^ 

m t &wttij& .(c) ( b ) nimamzm^ > 

X. Aquaporin 13tfi^<D»^*j^3tf SWiHMI 

[0133] *t&m&>*9 v-=.yirjmi. m 

11(a). (b)fcJ:tf(c)££tfFK50G-binding protein 1 
(a) M^fe«i:FK506-binding protein lASB&f £fc 

ffisrts^juak^flass-frixs, (b) t£&t«£ji 

JS$tffc«fiOFK506-binding protein lAitg7tf)8S 
BaWK506-binding proteinlAEfe^O^SMtitK-f 

sis. (c) (b) oycsmmzm^^x , FK5%-bin 

ding protein lA«^<0»S»*J^$*S«MMMt 
[0134] tt:*%ffltox?0~-ynmi* W) 

Ig(a), (b)fcJ:t/(c)£-£-tfEpoxide hydrolase lilfE 

(a) TO^Hi Epoxide hydrolase 13Bfe?£»£l«JSg 
&«fc£&fcl!£tfl>Xg. (b) «HMMr£igM3-£ 
Jtfflte^Epoxide hydrolase ljtfe^fOfBSMfcflBe 

ide hydrolase l«&F<OjSSB»f:JtlW-SXS, (c) 

(b) cOJtRi^^tcS^^T , Epoxide hydrolase lit 

[0135] tttmnx? V'-y^um*. 

Xg(ah (b)fcJ:tf(c)£-£tfGlutamine synthasejtfE 
T03&JS£WStt & J: 3 lZMffli-m%<DZ? y 

(a) ttKftJfcGlutaune synthasejie^^lBS^fiB 
$r*MBi£«H§-£SI8L (b) j&ilfe«£&J54£-£ 
fcidSBOKl utami ne synthaseitfE^ 0^31*5: il^ I , 



li^a^M^^^fgM^-li-^V^B^ffllia^Glutamin 
e synthase®fe z F^^ti:JtlS-ri.XS. (c) 
(b) <7)im&mzm~3^~C . Glutamine synthasejUS 

[0136] ±M^-?tifr<?>M&rF<7)mte±.% 

(jau^^onttp, *gRft*ara) -rsj:dt«i«i 

■f 4Urtfa>8Bfc«U ftfrtfKCtiAcetyl-Coenzyme A acet 
yltransferase lfifzrf 1 , Rev-ErbA/3 jtf:zrf\ Selenopro 
tein Pitfe^ Aquaporin ljtf5l% BMP-3bjtfS^. FK5 
06-binding protein IAjHeTs Apolipoprotein EjifE 
T. Acyl-CoA synthetase SitfET. Epoxide hydrolase 
lMfc=f-t £(2Glutamine synthase jtfE^^S L T V > 

h Acetyl -Coenzyme A acetyl transferase ljlifE?\ Rev 
-ErbA/3ji{irr\ Selenoprotein Pjfifzrf\ Aquaporin 1 
fi<Ei\ BMP-3bfi{ET\ FK506-binding P rotein lASfe 
-?\ Apolipoprotein Ejfi{zrf\ Acyl-CoA synthetase 5 
3ifzrf\ Epoxide hydrolase ljifzrfifctiGlutamine s 
ynthaseite^^SW^s^s WKft** 85611 L5rV> 

mm^comitzmmmmzmt-tmmm 
^tMteit. mmmm (mix. wamwsmm 
<m$\%Ayxvy) izx^xtmzK&mLimm 

m&TX'immmmMz&fzMMnMft=?mi-t)\ 
mmmn^Tx-mm^mk^^mm^, 

(JEWzyhn-fU) lz)kLxm<t£hZt*h->X. 
fioz\bffX'*&. 

[0137] wem&>ammtizttMmffim& 
btczmmmii. ±.mx?o--yrijmiz£~>x. 

Acetyl -Coenzyme A acetyl transferase ljfifzrfN Rev-E 
rbA/3j§fE?\ Selenoprotein Pj!firr\ Aquaporin lj§ 
BFF. BMP-3bjl^, FK506-binding protein lAjtfS 
: f, Apolipoprotein Ejfifjrp, Acyl-CoA synthetase 5 
jfifzrF\ Epoxide hydrolase ljfMzrPlfe fc(iGl utami ne s 
ynthaseiBfg^^-^< bi> l-xrti&BttmiSffiZ 

mmtLxwMztiz. ±imfc^<nmmmmmz& 

(i, Aquaporin ljlfE-?, FK506-binding protein IAjS 
Epoxide hydrolase lfifzrf^ fcteGl utami ne syn 

thasem^n%wvmmmixwmii&, ±e 

«fe^»WPMW»««*^**t6 (BIT. Ht) . 
[0138] Liztf^X. XISX^ y-xy^ffi(i. 

[0139] Acetyl-Coenzyme A acetyl transferase 1 
itfc? , Rev-ErbA/^jifEi 1 . Selenoprotein PfifEi 1 . A 
quaporin ljlfST. BMP-3bJtgT. FK506-binding prot 
ein lAiffSTs Apolipoprotein EjgfE^P, Acyl-CoA syn 
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thetase 5jtfzrr\ Epoxide hydrolase ljfifzrfifcliGl 
utamine synthaseiifc? oyyta < k *> 1 0<7}jtfEl=- Of& 
3*M«tf6ft* (ftftMWftflf ) (HSR) *fc 
Ott1TO£F0>i3»3E£ fc J±i&aa&**&»Jfc# k & * «M 
««<oaaO («SR) Wi, Tf£?>;fr}££ffl^S£ki>T' 

[0140] wi.{fATDcaimB*ffl^«irftf: Lt\ >f 

yxyy^gsi)DL/iATDC5M (WIM) k, 

•J ybWkWib s^tinifcATDCsaoSfcTJJE* 

m imvm) zmmt ixmmmmtzm 
yzvyzmutx. mz^mmftrftfmmm/t 

itzumzmmt ix^mmmmttzumm^ 

[ 0 1 4 1 ] 4fc. W*tf 5 -x hWfSMStf^'i'W 

tS*^)-ok LT(i. ffllBttBSB (7l/?t-b 
/l^^/ayWfA: *fflFLEXCELUt. 

mtmmmt zmmt,zMitz®mmmmitfflM 
w<jHW&/±n-*imb ix%mmmmtzim 

IfififSi^d'^Aquaporin ljtfzrPs FK506-binding pro 
tein lAjSfs^, Epoxide hydrolase ljSfzrP4fc(±Glut 
amine synthaseiifE-?£*ff>i:-tl>*^ii. WRl-OV 
(ffiT) SriSHfc LTJHMMMt (aSWMffl 
fflMt) 4fcti«*lftirta!»!WSii: (OT 

k jj^mmmmztmt&m 
[oi42]^77 hmmmm*im&m^x 

-^cOUmt LTfct IL-l^L<{±TNFaSr»U^ 
(ftSftMB) fc. IL-1£L<(±TNF 

« k a^«k $ mmiztuttzuimmmm'Wmmb 
?±Mi&*mmm=?cr>mii'<ns : £it®i. torn, 



wmmzwm-f&irmzmf&zktfX'Z & . ttz. u 

^W»»ifctt«eWft«*aM!'t4 £kt> £ 
S!»W$J&frk &i«IMHHt»«ft« - k rf^tEk 
[0143] Z\coX o KMiirFwmi^iWm&RXS 

>yb£. RT-PCR£&£&*D<0^?£Ofl!L DNAf--y7 s &k 
fcfijffl LT»t*£ § . £:h^&ttW#&fcotvttt s 

v\ imb+&mfc&8&>m (fir <«^> /± 

#) «1 ttttfeff (J&8MMML tiefflftff) £ 
'MnbtzfflMZtelif h Acetyl -Coenzyme A acetyltransf 
erase ljS<5-f\ Rev-ErbA/8 j§fiij-r\ Selenoprotein PJfi 
{57. AquaporinlaafS^. BMP-3bjmf5^. FK506-bindin 
g protein lAj!fzrr\ Apolipoprotein E®fE?-. Acyl-C 
oA synthetase 5JlfE^. Epoxide hydrolase lilfzrP4 
^(iGlutamine synthasea^^ieS^^feH (fgS 

MMMT fSWBrtt) fc^L^v^WBWiai-COJWUI 
fcJ«SLT10Z. »4t<(430X, »t:ff i L < tt50K13l 
±^^» (ffiT («*•> /±#) ^J*-fl.ik^T'# 

-So 

[0144] 4^: Acetyl -Coenzyme A acetyltransf eras 
e 13fifzrf\ Rev-ErbA/SjlfE^, Selenoprotein PfifS 
Aquaporin 1j1£k?. BMP-BbjtfE^, FK506-binding 

protein IAjHe^P, Apolipoprotein EjlfE^-, Acyl-Co 
A synthetase 5jEfzrF\ Epoxide hydrolase ljlfS^i 
fcfiGlutamine synthasejifE^^JSP^yl^O^tBSl/ 

fflS-fS £ k -CUSSES £ t fcT* * . *^BJ^)Acetyl 
-Coenzyme A acetyl transferase IiUk^P. Rev-ErbA/3 
jSfS^ 1 . Selenoprotein Pjfifs^ 1 , Aquaporin ljSfS-p^ 
BMP-3bjlfE^. FK506-binding protein IAjHk^ Apol 
ipoprotein EjSIk^s Acyl-CoA synthetase 5J1(e^, E 
poxide hydrolase ljlfjrP 4 ^!(4G1 utamine synthaseil 

JS7 Jb5 1 2(C|BSH"'i) r Acetyl -Coenzyme A acetyl tr 
ansf erase ljjtfgl^ Rev-ErbA/3 jfifzrf\ Selenoprotein 
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Aquaporin litf*?, BMP-3bJtf£^, FK506-b 
inding protein lAj§fzrr\ Apolipoprotein Ejlfzrf\ A 
cyl-CoA synthetase 5)Sfzrr\ Epoxide hydrolase ljf 
firpafcttGlutaiine synthase®^ J OSfc£t(±. Z 

$.tz®M-fZ>ZbifX'%h> dT'Acetyl -Coenzyme A 
acetyl transferase lj§fzr?\ Rev-ErbA/SfifzH 1 , Selen 
oprotein Pjtfzrf\ Aquaporin ljfif:zrr\ BMP-3bjtfg 

FK506-binding protein lAjtfzrf^ Apolipoprotein 
EjifzrF's Acyl-CoAsynthetase 5jtfzrf\ Epoxide hydr 
olase ljtfe^^fc(iGlutamine synthasefifS^cT)^! 

*t)lkb. iffSL<(±^2kb$-ffl^|>C:i:* J -C#l > . 
t 1- Selenoprotein Pjt&f-^^n^E— ^-^Col^ 
-Cli^iR (Gene 175 , 269-70,1996, J.Biol. Chem. ,272, 
29364-71,1997) IZte^X&feZtlXti 0 , 4fct r-Ac 
etyl-CoA acetyl transferase l<7)7°a : E— ? — W£l/Z~0 
tvtfcbdR (Gene 109,285-90,1991) fciJVvt&£$*i 

[oi46] m^MB^cm^ axx/v-t-mm? 
mmmmi&mijmx''tT ozb tfx-z s . 

[0147] V--ymm±. Acetyl-C 

oenzyme A acetyl transferase ljSfSi^ Rev-ErbA/Sjl 
{zrf\ Selenoprotein Piifzirf\ Aquaporin ljtfSi^ BM 
P-3bjtfE-?, FK506-binding protein lAjt^ x Apolip 
oprotein Eji{zrf\ Acyl-CoAsynthetase 5ilfzrr\ Epox 
ide hydrolase lfifzrF-SfctiGlutamine synthasejtfE 

/ttz\t±M) z-thwsizmmt&zbizx^x. m. 
ik^mt^x-hh. 

[oi48] ±iex? v-->rmnz x ixmmzti 
h wmwm^t^ , $ £> ^immwsmm t tz 

rut, mt&mfomm&mmmizm^&zt 
ifix-zitf. immumtix. must hmmm 

Mm353(ATCC)if>&l,Mit hjf$»8cSW982 (ATC 

o m^x. ®.'%®mm : ?x*fo&m (mimwB) 
vmoLmmhzmmiz Lxmm-t^m^mf & z t 

[0149] mmzteTii^Wkzm^th z t t<x- 

: -$tzh%. lOXn^fflJim (GIBC0 BRL) Zmn 



ucdmem (gibco brl) x-mmmmfti. m&m. 9 

6>7X/W7>- M^lO 5 cells/mlcOMilJK-C'0.1 ml/ 
ueU-f^t^Zts. m&mO ng/ralOHuman IL-l/3£gs 

Mi-iztx-mmmi, mmz. wmn (mmmi 
mwwr) mm%s ug/nwmg.xm\i?z>. mm* 
mmw ±.mz®MLx-w°ciz$m-$-6. 

<7)MMP13J;ti, MMP137-y*-f yXf A (77yfA7r 

^ximtifemLtz^wm&Mitth* wm 
wgiz3o%vAkcDM>i3m!kWfflmt)m#> ^Kh^ 
*r®&mgmt Lx^^m^mmm^t 

[0150] &tzmk<r>9mz , il- 1 /3 axvb 9 izm 

vym&VJ YilAV (TNFa, IL-18^) *^hZb 
1/zX ^xi>ftoZb tfX'% h . § £>HMMP<ofU> 9 tPGE 
2g£*<7)£i)£ Jtm^-TI. Zbl/ZX-oXii'ffoZbtf 
X'ZZ. 

[ 0 1 5 1] ifc. *HBfr7)X? <j--y^££sj|js 

(^«»®) bLx^WM^mm-th 
zttfX'th. &«<r)mBFf-\<z^x. znfmiwtt 
•t&wstififflgmt ix^mbmztitzy&te. k 

co»$o^^fc txmmti z b * s T-# . mzzvmi 

titz®&ii , imm^z^\ ^t<7)±I2^ ^ u -- y ^^r 
ten, *<nmtr>±M mm) tmmbLxmmzz 

bifiX'th. 

[0152] frfr&mwib ixii. mm. t hmm 

MfSW82 (atco zm^x£ffii* c f4^-?-X'$> 

&KE2<r>m£M(r)$mzmmztz>iTm&mf h z t » 

X'*&. 

[0153] gfomzte, Tie^)^tCfcV^-CPGE2cO* 

smctwot, x 'om^w^.x^nm^m 
ttzitfemmnmmmmm&zbmmbtcz 
mmmi?;mn*m f m.m ( gibco brd ^^dl^dm 

EM (GIBCO BRL) t%MX*tm-t&. $m#f. 1 X 10 5 eel 
Is/ml lZ%&£o IZtmXftffi. L . \2R-r\y- Y\Z\ ml/ 

tSttl!3c^ k i: fc t^SSlO ng/ml iOHuman I L-l /9 i ffi 
%XfZ,ZbX'mW.ZMth. Human IL-1/3 »f^24^p 
ffltmZ'fi^tzWm±MZ®Wl. Prostaglandin 
E2 EIAi/^rA (7vy^A7r;UVv7^NM^r^ 

a> zm^xtmm^coPGEi&zmfeth. *mm 
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BFt<r>ry^ ^wmmxizX 0 il£PGE2£> 

*<am&&&m* (im) mmmmhzt^z^ 
x. £vm^®&x^m<v&wmtM±mmcr>m 
wfanzwk -th z t mm t%h -. mmmmmm 

nmzmwt. =5t*j. mxtemoumtmmzix 
fiozk tfxz h . MmmFt-omxK. x o ffiaPGE2 

mm ot*> mntfiffimizzh^mftm^tzit, 
toi54] &±<7>x? v--vy-}mz$, ^m.m. 

*»&j8]J!3ft.4BlWi. Acetyl -Coenzyme A acetyltran 
sferase ljtfg'P. Rev-ErbA/SjtfSi 1 -, Selenoprotein P 
M1irF. Aquaporin ljBfirP, BMP-3bjtf5^ N FK506-bin 
ding protein lAfifEi^ Apolipoprotein Ejfifzrp, Acy 
1-CoA synthetase 5jfifzrf\ Epoxide hydrolase ljifE 
=¥■ ££liGlutaniine synthase^^^t^^^: < t 
*> 1 aoftSfflflffllJ: LTffl«^ft4 d t tfVZ 4 . Z 

ti to nymm-t h *mm&=Fizm- h s&ssmtm 
im®mmmfflizm<m^x^hi>at%tt>ti&. 
ioT. ztit><r)wm±. ^-wmwmm. t/m <« 

t o 1 5 5 ] 0-2) ?y>vgc?>®mzmmb?$>z7 

^5& B J(i, Acetyl -Coenzyme A acetyl transferase l s R 
ev-ErbA/5. Selenoprotein P, Aquaporin L BMP-3b_ F 
K506-binding protein 1A, Apolipoprotein E„ Acyl-Co 
A synthetase 5. Epoxide hydrolase It fc(3Glutamine 
synthase?)^ (vgft) MimtlllUt** 9 

[0156] i&mtnxt o --ynffitvwxn 

(a). (b)&tf(c)£-£*f : 

(a) Acetyl -Coenzyme A acetyl transferase l s Rev-Erb 
A/3 N Selenoprotein P N Aquaporin K BMP-3b, FK506-b 
inding protein 1A, Apolipoprotein E, Acyl-CoA synt 
hetase 5, Epoxide hydrolase It ft(±Glutamine synth 

wftt. mmntztzMZitzTM. (b) wmmi 

oenzymeA acetyl transferase K Rev-ErbA /3 S Selenopr 
otein P, Aquaporin K BMP-3b, FK506-binding protei 
n 1A. Apolipoprotein E x Acyl-CoA synthetase 5. Epo 
xide hydrolase lifctiGlutamine synthase i^c^litb 

(vsit) *»eu mm <$stt> zwmmmmz 

Acetyl -Coenzyme A acetyltransferase 1 N Rev-ErbA 



Selenoprotein P N Aquaporin 1 % BMP-3b % FK506-bi 
nding protein 1A N Apolipoprotein E, Acyl-CoA synth 
etase 5, Epoxide hydrolase lifcliGlutamine syntha 
seVfflfc <*Stt) timthXU. (c)(b)tf>Jfc|»8*fc 

yl -Coenzyme A acetyltransferase 1, Rev-ErbA/3 , Sel 
enoprotein P N Aquaporin K BMP-3b, FK506-binding p 
rotein 1A, Apolipoprotein E v Acyl-CoA synthetase 
5, Epoxide hydrolase l£fct±Glutamine synthasec7)lf| 

[ o 1 5 7 ] xw)x? o--y7nm±. Jite 
£>i>*>\ snig (sstt) ji-e^^wN-^w^Mi (4 

w?yj*?n<7>m atm.) mmixftozbh? 

[0158] frfr&X? ±IE<0*fMBO 

ttzimb txit. nwmfftm&m&mzmh 

zG-tzmmzmf & z t ttx-z z> . ttamms tit 
a, frfr&wmz&m-&mL<m%zi$m'hi>(r>x' 

Ktczzmfhzttfx'%1. 
[0159] mmz^ctx o iz. y> wg.x* 

foh Acetyl -Coenzyme A acetyltransferase 1, Rev-Erb 
A/3 X Selenoprotein P N Aquaporin l x BMP-3b, FK506-b 
inding protein 1A % Apolipoprotein E s Acyl-CoA synt 
hetase 5. Epoxide hydrolase lfc j:t>'Glutamine synth 

aseis . mmmtzwt Lfeft*<o»»*#**t?«w 
m& t \m lt%^±# lt i . $ 1 1 frs*aHB 

^fSlBj^^il^o iil'aOMl.**^. Acetyl -Coenzym 
e A acetyltransferase lfifg^ Rev-ErbA QMirF. S 
el enoprotein PjtfK^. Aquaporin ljtf;zrr\ BMP-3bjl 
fS^. FK506-binding protein lAjffzrf\ Apolipoprote 
in EjlfS?-. Acyl-CoA synthetase5jifS^-, Epoxide hy 
drolase ljifzrF'Sfc(iGlutainine synthasejifg^^a 
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%BJ}^x^U--y^^rS{i. Acetyl-Coenzyme A acet 
yltransferase ljlfe-?. Rev-ErbA/3 JifEl 11 , Selenopro 
tein PMiirF. Aquaporin BMP-3bjtfs^ N FK5 

06-binding protein lAjl(zrf\ Apolipoprotein Ejifj; 
^ Acyl-CoA synthetase SSBrf-^ Epoxide hydrolase 
ljftS^ifcttGlutaiine synthaseii^fc J; *} a- F 

(2*Stt?>£») <ffiT*fc»lWtt/±#i>fctt7t3tt) **» 
[0160] •r^^^iK'ti^^o^si/WSiJ^ffl^Wf 

* fciiisttt wn-tftiwi ( MWMt ) tmrnth z b 
idtiS&kwmthiMi (mmm) s ^ut. 

0ttMtttmmnm&ftt%&imbt[b ix 
m&s>*>nx'kh. 

[0161] *mi?ywmm (*stt> «k 

T) S*4*|Slfc:«l»-f««J«<^BWi. Acetyl 
-Coenzyme A acetyl transferase 1 N Rev-ErbA/3. Selen 
oprotein P N Aquaporin 1, BMP-3k FK506-binding pro 
tein 1A. Apolipoprotein E. Acyl-CoA synthetase 5, 
Epoxide hydrolase l4fc(±Glutamine synthaseSr^tf 

m®* mmttzitumm^mm uzmmmwzmk 
mt<»*%®* mmt tzitmmm^±.mmi- h 9 y 

[0 16 2] 4>T't*r3ia±Aquaporin 1, FK506-bindi 
ng protein 1A. Epoxide hydrolaselifctiGlutamine s 
ynthaseOHfiE (*Stt) £WSHJ (ffiT) S***«fcH! 

m&w'gonmzmf & z b a*c* t . -r&fc^* 

(c)££t?Aquaporin l<0ttBfi4fcttSStt*W«t4 J: 5 
ft* : 

(a)Aquaporin l££tf*Sf»L Mft&ttilgM^ 



(b) wmmmmzttmm. mmtza*<m 

BSB^OAquaporin l**C0«|g (*£tt) £}»£U IS 
HSiNHBai^Ji-e^ifBUaB^^Aquaporin lcOHtg (*g 

tt) bitmthxn. (c) ( b ) w&jmmzm^ 

X, ±ie*?M, *fflfla*^{i-eO«ffl^«OAquaporin 

[oi63] *fc*w«^^ u -=~yy^m\i. 

11(a). (b)fcJ;tf(c)$:-£tfFK506-binding protein 1 
(a) FK506-binding protein lA£3-tf*i§fl&L $ffl|g4 

s-frfcis. (b) ««!iMt»«M$^*jg«. mib 

££Ji^W&B#WK506-binding protein 1A|£*<D 

«ggg (astt) sraeu rag (vStt) 

FK506-binding protein lAOftflg (*Stt) fcttMTf *X 

s. (c) (b) nitmamzm^x, mmm. m 

MititeZcoMffiMftCOmoe-binding protein 1A<9«8 

m (vstt) zmrr&imimzmst-t&xm. 
[0164] &iz*%m<r>Zs? v --yy-};mt. <kco 

IS(a). (b)*jJ:t/(c)Sr-i-tyEpoxide hydrolase IffM 

-y?m;*&%thi><r)X-foh : 

(a) Epoxide hydrolase l^tlA^W.. MM&fzteWi 

mm>t>MMitzmmwftb. wmmb*m&#z> 
xm. (b) mmnmrn^tzymw.. mmttzit 

-?-<7)MH^Epoxide hydrolase 1^*0«^ 

tt) mizi. wmm am) twmmztmzit* 

hydrolase lcO^fg (iStt) i:itlW4XS. (c) 

(b) n&ffl&mzm^x. ±mmm. nmttAt 

•?-»«M^Epoxide hydrolase icomifc (JStt) 

^■r&wwi«B&aHW-6xs. 

[0165] £tz*Wm*7 V--y?1jmi. W) 
Ig(a), (b)tJj:U'(c)^-i-tfGlutamine synthaseCOil 

-y^nmi^i-hhcox-ht ■. 

(a) Glutamine synthase $r#tf*^. «IBa4/c{il^ 

xg. (b) mkmmimz-£tz*mm. mmttzit 

-eOfflflaB^Glutamine synthase A3K<7>fl||g (»Stt) 

B?.*?M, *mmtttt*mMB»0Xlvltamite sy 
nthase(7)litg (vStt) tJt«^-|»XS. (c) (b)<0Jt 

w&%izm^x. ±fE*»». «4/i{±-eo«B 

^Glutamine synthase^Mtg (ffift) SWIHI-StSU 

fe^^s^-r^xm. 
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(4, Wxfi'Acetyl -Coenzyme A acetyl transferase l s R 
ev-ErbA/3 s Selenoprotein P, Aquaporin l s BMP-3b, F 
K506-binding protein 1A, Apo lipoprotein E „ Acyl-Co 
A synthetase 5, Epoxide hydrolase l£7t(4Glutamine 
synthase£#tj*}§$, %m£ MiWfflm>i>mmit: 

>j?%<tt>im?yj-vmm (vstt) mm 

mmtzfy^tmmm (» iz&txm^h 

[oi67] tmnm<mmmt isimms&m&st 
ttt&mm'mi. uw)--y9^zx-ox. 

Acetyl -Coenzyme A acetyl transferase 1, Rev-ErbA 
yS, Selenoprotein P, Aquaporin l s BMP-3b, FK506-bi 
nding protein 1A X Apolipoprotein E s Acyl-CoA synth 
etase 5, Epoxide hydrolase l£fc(4Glutamine syntha 

seo^SK t i> i m?y^?mcr>mm (&«) <mm 
zmmt Lx&mztiim? y^mmm (vstt) 
fflmmmz&sztiz,. ££?v>a ^y^n 

<7)®ffi, MfflWgj ^cK~<4. Aquaporin K FK5 

06-binding protein 1A, Epoxide hydrolase 1£/£{4G1 
utamine synthase^ 9y>^9%.t?)mfc (*§tt) OjflJ#J£ 

jg^t tr^'j^fLi,. ±m?y;wnnim (*stt) 

fPWjffllft«*%tii-?) (BIT. Pit) . 

[0168] u:#ot. ±iax? v-~ymmi. 
zmwRmmumt txtmnm z t &vs & . 

[0169] iit'«#R^f^i&#|gi^(i^g^* 
»j£#fcfr*««a«l:fc9;Ufc<0fcl/ttt. MKR3 

9mzm-mm^ts) , *im:6«k ie:^» 

[0170] Acetyl -Coenzyme A acetyl transferase 
l s Rev-ErbA# N Selenoprotein P N Aquaporin K BMP-3 
b. FK506-binding protein 1A. Apolipoprotein E, Acy 
1-CoAsynthetase 5, Epoxide hydrolase l£fc(4Glutam 
ine synthasecD^^ b h 1 O^lf^ y^?®05flS 
|g (?Stt) fcMflW-aft* (ITF. rMUMffj 4: 

tv^ > <r*8M mm) urn. m^mitnm-wmm<7) 
mmtdtmmcowto&tttz&mwm (wt. 
mz rigfflftsj tiv^d ) ct)ssij (aat) tmt ix 

(4, TK<0^£flK?f4 



[0171] JUT. #*fra*w<?»of8ffiifcttiS 

(1) Acetyl -Coenzyme A acetyl transferase lOjjgfg 

#3£ B jJ? W^gi7)-OtJi h Acetyl -Coenzyme A ( Ac 
etyl-CoA) acetyl transferase K420c7)Acetyl-CoA^- 

TZfflffitiKfczmm&mmx'hh. m^x. m9 
y^9n<rym<r) i m zmmi ztizx*). Acetyi-c 

oenzyme A acetyl transferase KOfilib (vSIf ) ?r$W 

[0172] Acetyl-CoA acetyl transferase 1CD*S14$!I 
384, MZ-ii$M. (Methods Enzymol 35:167-73, 197 

5 ) tmonmiz £<o'ffdz\ttfX'$&. mrnziz t 

TlOO/xM Tris-HCl(pH8.2), O.ljuM EDTA, 0.12//M ace 
toacetyl-CoA, 0.09//M CoA,5-50 mU Acetyl-CoA acety 
transferase lc7)7fc^?g £1.0 mlCD^ilTffiKU CoA 

h Ltzm. CoA£gsjDtTacetoacetyl-CoA<7)M*S:300 
m<r>WtX'^~9--fh (lcm/300nnF=3.6 X 10 3 M"> ) -ft 

x9v--ynt. mmumsdjmmzmmm^ 

Mltz^M. -fttfoh Acetyl -CoA acetyl transferase 
1, acetoacetyl-CoA, ComVWmm*m*&ftb I 
XS$S?i<MffliZ& if h Acetyl-CoA acetyl transferasevS 

Mzitix. mrt&A^fr&mmbixmmtizb 

tfX'Zh. 

[ 0 1 7 3 ] (2) Rev-ErbA/3?)«l!E (vStt) lzM<X9 

*ffii9 ys*9 MCD—lX'h Wev-ErbM im^Nfflm 
TX'fo *) , K^StHkEfBORal^PftWte^ ( ROR a 1 

I) (Molecular Endocrinology., 8, 1234,1994). 
&->X.l%9 y;S9Wcr>£%\<7)&m% m I feRev€rbA 
/SO^fg (JStt) Sr©Jt«i (WM/Ait) -t-iMMMTi 

fz\mmm<nx9v--yy\t. mRautysffit^F 

tLT. Rev-ErbA/3 5r*L, fioRORa litfs^&^ROR 

[0174] flfWt(4. WiJf C0S-7«^R0Ra 1 jt 
1k=F%M^99~, Rev-ErbA/9 mirf-^<99-. R 

mmmzmtthtz^m^B^mnmmm. 

^5'-ATAACTAGGTCA-3' £^tr^i|$IJfflIMiigt x 
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[ 0 1 7 5 ] ±s^-^-Mi^t LXii. ?Bfc 

fig*, &l/x?*yya^&fc'oi/*-?Ha{S7t> 
4 tzfemh -r k & . mm%z ? «J y ^^rffi 

te&ftJT'& 9 (Biochem. Cell. Biol. 74, 585-593 (199 
6), Biologicals 26, 1-5 (1998)) , iflfcJpfCfrS 
Zt&X'Z2>. 

[oi76] Mwmmtdmmmmx?v--y?' 
kmz&lx, ^m-t&^fr&mmt ixftdzttf 

[ 0 1 7 7 ] Rev-ErbA/Scoatg <fi§tt> £#Jfflrf 
IX. JM (Molecular Endocrinology, 8, 1253-1261, 

1994) izimnmm&Mt&%G#v z ruti-Y^ 

BHteWtfy^M-f-KtH:. R0Ral#*RQRiS§Pl4Si 

ft^f^wtflsi^sfeftfcjfiassrae^fiw (no 

R0gttM^5'-ATAACTAGGTCA-3' ) Sr^tfffi^^SrS 

m-hi><r>xhz>. 

[ o 1 7 8 ] ^ttWtli. mtf^lMrl'T'f**OHf 
4 h-7— fe Hy^fA (Promega) SrfflWCin vitrof 
ffjSS<TJiRev-ErbA/8fc«««rtI. fcitfDNA 5' End-L 
abeling System (Promega) £ffl\^Tin vitroT' 32 PT' 

mini. m&xvQftmk&itz®. 5ffi$m#vT?v 
immtfua,® ( bas-isooi i , x±? * mum) x® 

(*££iStt) «UHM*ffiAiLfrv*niB 

[0179] (3) Selenoprotein Pc«g (gft) (cS 
VJit'&n-^X'h -^Selenoprotein PtJjfcjR 



gSO-«T'£> 9selenocysteine£S»£ sKU^Tf - Hft 
tz*)\mr>9»*7>g.X'hZ>. y yh&XVthtfmiZ 

*0&Ji«I»ii£^$:jS#^ (4^^73:261-2 
64, 2001) . 

[0180] Selenoprotein Pliglutathione peroxidas 
evS14 (GSH reductase^TTV)NADPH<Oigfk) 5rW"f 

fenZmm-tZZtlZj:*)^ Selenoprotein IWtRgg 

[0181] Selenoprotein POSfHOISli. 0f£(£& 
ft <«£fc<¥39W«I5 r^ttlHfc • Sftftgf j 287-288 
^- vSDSC^R A1992 ) lett^^ffitC iOfrd.Ii** 

jjC^4ii:3fi^C*4 : af&frftftgfHcHflOdf^y 
h£-fe>y r- U -eJl^'ilWinM EDTA^r-^tPlM h 'J 
i£M£(pH8.0) 0.1ml. 0.1M77l^3!->-(jg7GS,ffll$ 
0. 02ml , \0Wml ?)V 9 ?-* V V ? 9 9 — b' (S igm 
aai?,Type2) 0.1ml, 2mM NADPH 0.1ml (fflB#HS), Se 
lenoprotein P 0.01ml ,^@7K0. 66 m\$: ; M\yth« 3TC 
"C2iHSIRjE», (7mM t-7^-;Uh h'n^;W^df i/ 
F) 0.01ml Srdf a.'s-y hfcjDiT, 340mfctJ*tSlR* 
*tfD»i^*U3-^-tC|E»t4. NADPH^R3tfla»6.2 
2mM"i $rfflV^Tlr^L, 14H9ife OljumoKONADPHS-^ 

m.-$z>tzMz. mmwmmwzyyytwizzft 

[0182] ttz. Xffl. (J Biol Chem 274:2866-71, 1 
999) fE«<Oj|£*ffifc:J:>)Selenoprotein P^vSttSJS 
Srff o Z t i> h . a*WtJiTEw*tfe*«5H"* 
rt*>"C^I) : F-^;HmlO^»T'0.1 M Tris-HCl , p 
H 8.0, 0.2 mM NADPH, 0.5 mM EDTA, 2mM ?)V71-* 
y,l unit ?)V?ttV\s¥99—£, 5/ig Selenopro 
tein H^tch^-v? T-XMfcth. 37 > CT'2^nf7° 
l"t>*j.<-bltz<r)-hmM (peroxide) fcjJSSlTtS 

Triton X-lOOfcdeoxycholate^aS^iRKaSJPLTtf 
5 . NADPHc7)®-(t;c7)^ - ^-(i340 nm OMMX'^rCX^i 

[oi83] mwmz-Mtmmmnx? v-~y? 

•t^ri)*>Selenoprotein P, ^^f-sj" 
WW 9— NADPH. glutathione peroxidases^ 
-TSSW (peroxide) aifl*HIWI2:*tf*}S«[fc:ti»t 
•^glutathione peroxidasetfSt!b&\ M^^-MSr^SjDL^ 
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[0 1 84] (4) Aquaporin lOtgffi (jgft) ££<* 
*^^W^^WO—?fJ)^Aquaporin (AQP) tWt 

sstt) *ft?m?y>*?®tixsmztix\ l ^. t 

fcStiE 4 Tfc , ^0*»£7)Aquapor i nOJt ft7# ? D — — 

(Am. J. Physiol. 270., C12-C30, 1996) . %r> 
X. MfyWgCO&ftlCD&'g. -r^*)Aquaporin 1 
«*aifittJStt* Wffl-f S ifcfciO^ Aquaporin W 

mm (Stt) *w»p-rssi«iirtt±/sJi«i»Hrtis:x^ 

[0185] Aquaporin l<0*i8iMKStttf>»@i. 01 
WXWl (Science, 256, 385-387(1992) ) E«W# 



£*)$mt&Ztti i X'£& : hh Aquaporin 1 RNA (lOn 

>mwwnte*, tmztmm (mxnoa) 2o°c?3 

-^*W#W&ffi3i=5ri§«?g(^40m 
CM4"V»T4. ^»20#fMt>'40#^lc¥S^^ 

£#tf>4„ H^y^OTfcij&ttJi. TfS^fciOS 

tuts. 

[0186] 

mi] 



Sifitt (cm/sec) = ((V40-V20)/20) / C(A20X10 I X4) XI. 384] 



[0187] V20{i. 2ow<k^mmm^>im 

(cm3 )££U V4«i.40g^lPiMBiaw«s»(ciD? )£ 
*U A20tt,20#f^lP«ifflflacOBrffl«(min2 
[0188] MWttAifctt&fflftffa;*? 'J 

^^MzitLx^mth^^mmtix. mi 
<imr (9m) -ri^pmrnttx. 'nuttf 

X'ZZ. 

[ o 1 8 9 ] (5) m-3bcomm (mm \z&<x? y - 

^xcDmmm&mmitWMmxfo mmMMit 
immmtMct izktmhtixts*)* zo&mz* 
%m? y> *?n<r>-^>xh h bmp(c x-iXWkZtih. 
ftWMM<\<WHk<?mmt IXli. T)Vt) 0*x?t? 

— fef(ALPase)S§ttW±# s tijtf 37-*->£«iStt<0 
±##*[]£>fv0^4 (g£k P^33, No.2, 186, 
1988) . ftoT. Ufy^MO&ftiCDftmzm^ 
X. BMP-3bc0Hfg (*S14) £MOT*fflfffilJr&£<i1K 

[0190] BMP-3b^vS14i|^±. WtljfBMP-3b*, 
*^ft^»^«^f)#^ffl(iatt(fi?IJi.(fMGT3-El) 

ttWfcfct TfE<^££W^4^fc#i:'#4 : BMP-3b 

*%wm.x'%A,x\.^ wm&t*? i/m&#Tfr~? 

r-mmmz. MC3T3-Elfflia (SffiCel IBank) £1x10* 

*fc78L *gJft*lfc£U lmlOPBST'«£ifr#74. 
C#lfc0.05% h- U r- y-X. 2mM MgCl 2 ?§$£ 1 ftjbfe>)5 

oo^ i jn*.* wsriasi^^^t^-yf-f y?mmz 

£<0Bm-£&, 15ilj&(Mr8if-.x-7* (ft£<-77 

>r has) «M^?st£^u 3o^jg#^at^ 



ft, «I1IS*K«M-S. ift£l000r. P .in..44rfg^4MrS£ 

[0191] 7;t^ 'J 14**7 r ?~fe'*£14£fl§flt L 
T±faS»«14£a!l£74:frft{±. 7/P# y 14**7 r 
B r* h <7 3 - ( ftftttSfittl! ) ^TBessey-Lowry 
SfcBfcLTfra. iBff Lfcp-- h o 7 x 7 -/Utf>JL* 
■ol/iin/^y^B (mg)T'K*ffi14#^$:rl4. 7& 
i^*>. (O.lNRBfiliflRK PH9.8, 2mM MgC 

1 2 , lOmM P -^hD7x7-;l/) 0.5ml Zffl& l gt l ZXtl % 

3ftm°azx"?mm&t s . ; ntciiBT'PM 

^0.5ml S-Joi.. 37C(CT3O5HBS0ffi^-& • RJS^tO. 
02N TKKItfhy^A £2mmiX%.fcZ&±Z-£. Z 

i5nmO)SK^M^t, *at*fre>mmi**>&. 
[0192] zvWiiz. mmmttti.ismm.nA? 
y --y?u. mmztewmmzmnitimmM 

&*<KTiVi] y 14*7. 7 r *~tfiStt#. tfiH^ltS:^ 

3DL^^WHSiffl)ia**^sMvsi4K/i-tJttT, sad 

[0193] 4fc35-y^J«iStt*JHik LT±te 

■fe^f =f •/ b ^fflv^T 3 y&&m£ms£t& ztiz 

h LfcMGT3-El«IBO*mJb»*H!* 1ml 

wPBS'Cft»'t 4 . Mzi Kfotz 0 100// 1 coo. 5mm 

^h(Z250M\CO^&MM (5%hVWh>ig, 0.1%Direct 
Red) SrJn^. Mfifl»K£R4>*V\fc 3fcLT±i»300 
/xlSKmljKMPtJROs 3(WMBH8i:dr4. i<Oiffi!fe 
«fc»WHi»fc:3&»»t (1550r. P . ■. . 4^^)±»&f^*^ 
4. 3t^rt^So^#^aJS^tCX^7-;U500jul^ 

fcftlWJjfcO. 5H*iwt^ h y «>a t w Jnifcfl. &® 
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[oi94] mwvmt M±timvm<7)z ? 

[0195] (6) FK506-binding protein lAO«|g (3 

tt) fc*<x^U--y^S 

*IMB^ W^ft<'!)— * ^T'fc SFK506-binding protein 

iA{iFK506fcts-&i-««iiageirr. ^-fy^rn y 

FK506<?)FK506-binding protein^^PW^ 

Ztim&ZtlXm (Nature., 34 
1, 758, 1989) . ioT, & f >WtL0>ikiNn&Xi 
W%i-&^tlz£<9, FK506-binding protein WCDWffi. 

[0196] FK506-binding protein lA<7tfStt$l5£Jis 
MlliJM (Biochemistry., 30,6127, 1991) sdM^tm 

[0 19 7] i<OT-yfe-fWS*WlSl«, 

*)fim2ti& . P2<aEteTa D y&tt-fl 
^7+ bW^E b U Tv-y<0SStl±. Phe-Pro*£-£# b 

tic, r-7 yx^r^- f Rtttto^T ««« 5 

«tc h 7 yxmizvp^ < 0 L^isttits . 
6 h7^x^)(Efla±iiog»flWKjtJ: o^fstav^a 



jrcg£*. ppir— tf?stt*t>-3^wt^«iccoj: 

[0198] ^7°^ b#"PPI 7~fe?lCi: 0 1- 5 yxM'V 

Kft-f * fc . KJidft b ij y^yizx *)mm 

tl s P --hvT-i)yZMti£f&. ZV)P--VV7 
- ) )y%39Qnm! l Zt5\,->X : t-?-i'&« xyX 
7 4 «y^-(ENZFITTER)rn^9A CUf-^O^Oeat 
herbarrowh A>f sj-y 7 MBIOSOFTh Hffl^ryyU y 
i>] Ltl 1 &it«+*7-t >y bm££teffl L 

[oi99] tub^satc*# , ± s 

ppir— «aw»«^)W*isr«st&tctt, mtfjaT 

&7-/ -fc-f Mm M(25mMcOHEPES. pH7.8, lOOmMcONaCl) , 1 
0>ulC9FK506-binding protein 1A (lOmMcOb DX-Cl p 
H7.54^2.5juMJ00mM<7)NaCL lmMc^^X W b— 
25/a?)^ r-UTi/y ( ImMfiOHCl 4>O50Hig/nil ) 
£ il>'10/x lOi/V l-fUZJUft* is b' Z^tsTyXj- <y 

5u 1 ( X ? S/— /I/ - Ala-Phe-Pro-Phe - / - — 

b o 7- b\ 5mg/ml , b V 7 /fc* DX ? y -/b4><7)23 
5mMc7)LiCl^) £»&ftrf4£!:fc:J:->T, £*>RJS£fll! 

[0200] 390i«t:tj»ts«JR/i«a{i. ^7n> 
(Beckman) wivtt^mmb* mm Lxwtm*-? --t 

^-tC#L. ZLXffim^yXy A -y^-(Enzfitter) 

[020 1] 
[|R2] 



= [l-(kobs-kuncat)/(kuninh-kuncat)] x 100 



[0202] iirkobsldJ^Lfc«IMMtO#ftT 
^a^-C'$) 0 . k uncaW«!W<7)^fiqrF^)aurc* 

STcoafSTfeS. 

[0203] MMMti^»ftMimo^^ u -~yy 

*\ «IM%S2:»t'5:V^B§o§^g1tU^;Hcifct 
TSSW-ajWWpfcf&aifcL-t. »SL<(iffiT (fP 

[ 0 2 04 ] 4fc, FK506-binding protein lAc7)^fg 

LT. KM. (J Biol Chem, 267 , 3 
0, 21753-21760, 1992) ^ffi«COFK506-bi tiding protei 

n wcoKwe^cottiSAcoimzmmzitix? v-- 



(20nM , Jy^-fb , J'>A(pH6.8), 50mM Kit^hU 
>7A, 5mM /3-*/M?rhX;?y-/h lmM EDTA) 
SSSt^45jugOBio-Gel P-6DG (BioRad) t s l/xg<0FK 
506-binding protein 1A. WffifaW* ti £Tf50M<7)h 'J 
f-^AWitfe^t HnFK506 (6WK506) 2r?l^, 
Sephadex LH-20 ( Amersham ) Y)V^MZ «t 0 7 'J — 
^HFK506^^*L, FK506-binding protein lAfc^ 

[0205] #JWMUfc{ifcM«tft<*).*? U--y^' 

12 , ft*mtetttM)^*» Lfe«^<OFK506-bindi n 
g protein lAk«lFIB06i:<O»S^4*ft* (^ffi 
tt) tft«!Bj«Sr»L^v^^SMS (IS^S 
tt) tCJtUT»TI.*^$-^«i: tT, jff4L<{2 
ffiT (WSJ) t-^*>S*^^Sfc LTs ffdii:^* 
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[0206] (7) Apolipoprotein ECOWM <?Stt) 
#f|Bfl ? y^^f<0-Ot* 6 Apol ipoprotei n E(±Mi 
S. ££Apolipoprotein EJiTScK K^gfit^t 
Clfc^^fLTV^. J;-5T, Apolipoprotein E CDif 

**N**ra$Stt (Mitf. Steffi**)**) £8§&fc 

■fiifcfciO. Apolipoprotein E <D&fg (SStt) $• 

[ 0 2 0 7 ] Apol ipoprotei n Ecr>%®fa'\cr>&'&&ftM 
Mi. MUttM (J Biol 01161,257.261:4256-4267, 1 

986 ) %mniffizft<o xmmi z t tfx-z & . a* 
wtcji, rmzmmti^m^m^i-i zt?*& ■. * 

-f 126 lHilt h Apolipoprotein EOfflKti;, fffflb h-Ap 
olipoprotein E (A^yx^yXft) , I0D0-BEADS I 
odination Reagent (fTX) . 3f-v L>7— 7 »J- 125 I 
(77y+A7r;^yr) SrflJWtdf >y hlz§?M<?)7 
Vb3-)MZX$H&t&« Apolipoprotein Eggffc£& 
*-TI»)i«*cOlS$?<±, t MF **fflHai*HepG2 (7* 
'J*y^>fr*^ff-3l/?^gy) £50mM Tris-HC 
l (pH7.5) ,25mM NaCl.lmM CaCl 2N lmM phenylmethylsu 
lfonyl-fluoide (>-/-?) ,0.1mM leupeptin&Mf^'-;' 
7r-4», ^y-Mlf-teTttftU lOO.OOOrpm, 4 

[0208] ^Apolipoprotein EOjRBft (SStt) 

&;b*>. 50mM Tris-HCl (pH7.5) ,25mM NaCl.lmM CaC 
l 2 .20mg/ml ^s^jflii»r;^sy (S^V) 
7r-"t , tT, 200;ugC7)|$M4h 125 IM^Apolipoprot 
ein EfcSWft, 4X:tTlB*ia«ffl-r&. Hftft 
^^Apolipoprotein E«1S^#&-t;l'n— XT-br- 

LT20mM EDTA#ftT-C«ltvStt^llt5l< C 
fcfci 0. 1SB# (388*) ^OApol ipoprotei n E<9# 

[0209] MWW*fctt*»H*«^*? U-xy/ 

# (#8*) fctSftSApolipoprotein Ete£$Stt#* ft 

[0210] (8) Acyl-CoA synthetase 5<?)ffifg (*S 

*m 9 v> w fo-otj, h Acy \-commmmwm> 



m^—^^X^hZtt^^fCC^h (Oncogene 1 
9: 5919-25, 2000) . Acyl-CoA synthetase (ACS) ttflg 
mm. t CoA£&-£ LAcy l-CoAt-^JftT* »**C* 6 fc 

i^fflOH*PftWfflfc*UTs Acyl-CoA synth 
etase 50«ffi (iStt) *M*f &UmM£fcttfm 
%K£7.? V——V7~$hZh tfX'Z h . 
[0211] Acyl-CoA synthetase 50vStt<7)$l5£{i. 

^^Vfj 43-44^.-i^S^lt^|S|Al993) SttO* 

miz^xmmh z t^x-i* & . awflfcirnfto* 

ffiSr^-fS - fc h : 40mM'J y&# D <?Affiffffi 
(pH7.5),lmM ATP ,2mM MgCl 2 ,.2mM EDTA, 1% (w/v)Trito 
nX-100, 0.2BM»t;P5f->-K(Na!!S),0.5iM CoASHfcJ;^ 
fmWl (Acyl-CoA synthetase 5) £-£tf(£Ml.0il)R 
iCStU 50mMU U *7ix|f «$(pH7.5) , lmM N-X^- 
5 K,2.25mM 4-75 J7V+W y,0.5%(w/v) 
NaN 3 , 0.00375%(w/v)3-^f-^-N-Xf-;U-N-(2-t Ka 
>-xf-;W T-'jy, 10#fir^.;U^df i//— tf, 12^{i 
T^CoA^df i^^-Hf (£*2.0il)*»6:3rSRJ6»2 , 

TRIESBBttL, lOiHWcRaatetfti-CRIB^ffjh 
■t5 . iOJI-&$£37°C.5#rBlKJEL7t<7)^ ,550nmc7)© 

[0212] * £Acyl-CoA synthetase 50vS14{4, X 
m. (J Biol Chem 276 : 24667-73, 2001) BlfcOSIfcfc: 
J: o "C & i i: & . m&mt LTJiTie 

<O*i6*0!7irf* Z t tfX't h : 200m WTMm&Vfc 
J£ys;>y7r — (50 AiM [ 3 H]palmitate in Triton X-10 
0, 1 uM EDTA, 10 mM ATP, 250 CoA, 175 mM Tris 
(pH 7.5), 8 mM MgCl 2 ,&tf 5 mM Dithiothreitol ) 
(fILTriton X-100^)#iSmg(40.03%) izMLX. 0.5 
-1.0 MS COAcyl-CoA synthetase 5^WMfi>. ACSvS 
ttffl©i3TCC5$H8K A K- h LtX7)*>JM (Ana 
1 Biochem.,73: 1-8, 1976 ) iEf^JXtrSrefr O Z b tfX' 

[0213] M»liiltiJttt«aWWt<0^^ 'J-xy^ 

-r^t>*>Acyl-CoA synthetase 5. MM (A';P5 

1-CoA ^«8Stt*«, 1MMm&^t%v^fil4c»»^ 

[0214] (9) Epoxide hydrolase lOHIg (^ 

tt) ci<x^J--y« 

*% B J^ y-'^^RO— OTfcSEpoxide hydrolasefi^e 

u wffimmtt&itfc t'mmib&wwitmizMhz, 

WmX'$>& (J Biol Chem 268 : 6402-6407, 1993) . ft 

-5"C, K^y^^K<oiK4affl<olP*«Stt*fi|ffl't*i 
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tCil, Epoxide hydrolase lcr>®m (vStt) Srftjffll 

[0215] Epoxide hydrolase^ MllfJM (J. Bi 
ol. Chem., 276, 14867 , 2001) IBi^iSC^T t 

hS«))iifi)!a*^ii^-ri. £ t #7$ , S^Epoxide hy 
drolaseCDJSli i £ £±IE*itfat<0;fri££T ilJTf 4 

[0216] ftft&tyCliEpoxide hydro lase&ffii, £ 
K (Anal. Biochem. , 231, 188, 1995) dfES^ft&M 
®mizmWM%MnTfoZ> racemic pH]trans-l,3-dip 
henypropene oxide (mktDPPOtiZt* )£fft^XM%. 
•$hZ.kifiX%h. 5mM ( 3 H)tDDP0 dimethylfonnamide 
WSl ( 50mCi/mmol ) Iju 1 1 0. lmg/ml k&SJ: :) fcalbu 
min£8sJraL£Epoxide hydrolase 1 100;itl£30 o C(rCl 
ttfflUMLtz®., methanol 60/x 1 £ itfisooctane 2 

oo^t i zm\-thzti,z±*)Kmw±%*kh. zti^ 

OimnWiMzX 0 , «fc OS^^epoxideSrtttti 

ff^SflflHWiolfcjaW-SifcfcJi^ Epoxide hy 
drolase Wm&Zffl%?2>. 

[0217] ®MWg£tilimMnc?>z? V--y? 

•f&^Epoxide hydrolase 1, Sft (tDPPO&i:") mf 
W&ty)'g£$tS7l<.l®W.lZt${TZ>Epoxide hydro lasevg-ft 

(WJ) -th&Sfr&mk IX. 'ndZ\t&X'*h. 
[0218] ( 10 ) Gl utami ne synthaseCD^fg ( S 

tt) cs<x^u--y^a 

#89!? VW&P) — OX'fo SGI utami ne synthetase^ 

s ywnyw s y^mmkfmt&wmx'h 
4t^^^5y(±mim+T»§n, BfjifcitA' 
umizmiititzcoh. mm^^ texvm 

m<?>%mzmmZtl& (Anal. Biochem., 289, 18, 200 

i) . &f>JWKto%®'j^mmmm&mm 

&Zklz£-?X. Glutamine synthetaseCOtSIb (*£tt) 

[0219] Glutamine synthetaseOvStt$J5©^ Ml 
tf$M (Anal. Biochem., 289, 18, 2001) Btt*>#&fcT 

/l/f-V-nl^^v-gy) fc96^x/U7V— hfcl^x/P 
S 0 5000QW1BJKS , 200// 1 O^lStfi (^5y,i 
0%^lteffJfil«, n^-S/Vy/ZbUThVf 
WDMEMtgtfi) fcT-W&ii'f *. 2BS. &&m&m 

£U SKPSifti (^/i^svqra. 10% f-^a-w 
r^xb^y^a^^ffifli?!, 1%^-^'jy/^bu 
Th^-fv-y^DMEM^ta) £»ri>. 3aa, tm 



*»*u mw&2 (/;^sy?t, i% 
wrhv-f i/^^rDMEM^m) zmutz. abb. » 

Jft£K**U »£200julOTBST^®ifcr!^ 40^105 

oaM-f s^v-;p ( P H6.8) $r»pt. wmmiztvim 

Z^fg-f h. 40;u 1 COT -y-t 4 S -y?X (50mM arsenic 
acid s 0.32mM ADP, lOOmM L-glutamate N 50mMhydroxyl a 
mine, 4mM MnCl 2 ) WWtttU 37°CT'30# 
80/zl<7)ferric chrolideRj£f?it$£Jl] 
I. RjGfcffcLS-frfcflL TU-h*2000rpi-C54HBBa 
4>U ±»*irLv^96>>x^ru-hfc|Bl«L« 

orp- bi(ijmy&6mmzx5ionm<DWLftmmmi- 

IZtiZX'O. Glutamine synthetase*^ 6. 

[0220] mmmiizlimtwtax? 

•f&;b*>Glutamine synthase, ?)V? S yMRVWlMfy} 
W£#tf*i§$t(C*>{f£Glutamine l^Sttfr*. ttftft 

mtiw8»*WMk tx. mt< titer (WJ) ■* 

[0221] ±tex^ 'J--y^^CJ;oTSM$n 

•c^i)* { . mm-zja?^ h aaaB«cswi353(A 

TCOftft^tit h}ffllfflJia«S«982 (ATCC) SrfflV^T. 

[0222] ttz. -&m<nx9 v-~y7'iimzmm 
SjtfsiHw-pv >t , t»mw= i o s aiae^o 

* o . ^MW^um^^xitrnm^m o-cfts . 

m&kLXA7V--yfZ'noZklz£L XDM^ 

mx-mmmnzmwii-z. z t #? « , t ^ ii^n^c 

[0223] JJE(3-l)ifett(3-2)t:ietW-**fMBO 

x? v-~y7-fimt5i.ui.tiz htchmmzk^xm 
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xmmtLfzwgn. z^zwwmtt^zm^ 

m®wz£~>x. JMmzmmhz\tvx°%z>. 
[0224] z&mmmmcoi. ? iz . t i«ew 

SiS«kJtKLTI|3®±#LT^?t Acetyl-Coenzyme A 
acetyl transferase lMi^f, Rev-ErbA/Sjtfe 1 ?. Sele 
noprotein PjifEl 1 . Aquaporin lilfSi 1 . BMP-3bjSfE 

FK506-binding protein lAjtfzrF-. Apol ipoprotein 
Eiffzrfs Acyl-CoA synthetase SjtfzrF-. Epoxide hydr 
olase litfE^fcit/Glutamine synthasejtfE^li^ 

ij - - > y-fi^zk -5 T 31 J3'J $ fi/sUaWMt*) 3 
-fhZttfX'tZ,. 

[ 0 2 2 5 3 £t>5 •/ HflWWItfW. *f H20 
01-131073. Arthritis &; Rheumatism 43, (9), 

2121-2131 (2000) izmtwiimizxvimt&zktf 

[02263 ^mmmmm^m.'wmimcommz^ 
x. mm*. wm**mLxir7 7-yQ<r)mL'& 

®m*ifemz ixwrntz z t i « uttWKte. 

10%>fttK»*/^U>"CH£», BiR. JM*. att 
zhfV-ytmihiM : Jyznv- i tenner y 

[02273 (4) ttttTOOiS* • 
*, XfttHtmKfc ttlKMI. 

[02283 ^^ B ^(iAcetyl -Coenzyme A acetyltransf 



erase ljtfcrf\ Rev-ErbA/9 jffzr?. Selenoprotein Pjf 
ft^. Aquaporin lilfc^. BMP-3bjtfE^. FK506-bindi 
ngprotein lAjfifE^p. Apol ipoprotein EjtfS^P. Acyl-C 
oA synthetase 5ififzrf\ Epoxide hydrolase ljftfzrF^ 
7t(4Glutamine synthasejlfi^<0 j®S**R'SHSWi: BQt 
LTUl>fc^5#rfc&Mfi!>'o. Acetyl-Coenzyme A ac 
etyl transferase ljifr? (fiW##l) . Rev-ErbA/3jt 
frl 1 (S5d»^3) . Selenoprotein Pjtfirf (SJWt 
5) . Aquaporin liifS? (K#l#-§7) . BMP-3bSfS^ 

(SE^JS^) . FK506-binding protein lAjtfo? (BE 
Will) . Apol ipoprotein Eitfc? (H?lJ#^13) . 
Acyl-CoA synthetase Sjlfci 1 ( E^g^lS ) . Epoxide 

hydrolase ljtfSi 1 (ffi^JS^-17) i /itiGlutamine sy 
nthaseita? (ffi?lj#-^19) («WI/3C 
)t) ibS^ti, Acetyl -Coenzyme A acetyltr 

ansf erase 1 (i2?ij#^2) . Rev-ErbA/3 (KWtf# 
4) , Selenoprotein P (E?l]#^6) s Aquaporin 1 (K 
#l#^8) . BMP-3b (ge?ij#^10) . FK506-binding pro 
tein 1A (ffi5>J##12) . Apol ipoprotein E (SM#^1 
4) x Acyl-CoA synthetase 5 (BE?lJ#^16) . Epoxide 
hydrolase 1 (S?iJ#-fl8) ifcliGlutamine synthase 

(ie?ij#^2o) o^tg («tt) mm mm/tat) -t 
iwttfs tmmwimttdii&mizimx'b&t^ 
o%uzm~j<i>cr>x'$>h. *wncn>w^m 

mm, hh\vmE#jtmfyK?'st<wm (iStt) * 
mm- 1 mm^wm ttht> <ox-h h . 
[02293 mwmimt%h*mm;=?<mm 

[02303 mmmwsm ■ iaamnmmt* o 

oxide hydrolase l^tfiTfKHmnilffi^liMfll 
(Stt) ifPMfe®. Glutamine synthaseOjt&HS^ 
•HMti^UmH: (vStt) fflHlflt. Aquaporin KOit 

fifF«B«iil*lt4fctt«ffi (iStt) ftiv^ 
(iFK506-bi nd i ng protei nl k<rMBFf^WmVk% t tc 

imm (iStt) KPMif* 5 iWi?ii4. 

[023 1 3 ddTEpoxide hydrolase lrt&fcHeR 

mmmtdmm (mm nmmt ix\t. Mm 

^(ifBtlfOEpoxide hydrolase la^PJt'^Svalproic 
acid s valproyl hydroxamic acid, valproyl glycinami 
de, valproyl glycine. Elaidamide. Lipopolysacchari 
de (LPS). GdC13 (GdC13-6H2D)ft4V^ii<l4>^|«3gW 
mmm&Wfl - 1 tfXZ & (Pharmaceutical Resear 
ch. 17:216-21 (2000). Chemical Research in Toxicolog 
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y. 14:409-15(2001). Biochemical Pharmacology. 56: 142 
7-36(1998). Drug Metabolism &; Disposition. 25: 1416- 
23(1997)) . Ztlt>cr>mmi. Mltf mSXMmz&3 

[0232] ££Glutamine synthase^SfS^B&lfflfiJ 

mttdmm (mm mmmt lxh. mmzu 

gtgWGlutamine synthasefflW^JT"$>§ methionine sul 
foximine (MSO). Phosphinothricin. $>|> \M£Ztlt>0) 
mmmmmZmf h Z b h (Brain Research 
Bulletin. 57:11-5(2002). Biochemistry. 40:1903-12(2 

ood) . ztit>omm. mtttinBoKmz&f^x 
wtt&zttfx-zi. 

[0233] ifc Aquaporin \<?M&?FffimWmt 

tdmm («tt) mmmt lxu. ^*wwir#<o 

Aquaporin lffllr^K'fo&P-chloromercuribenzene sulp 
honate (pCMBS), CuS04 . phloretin. HgCl 2 . $>&V^2 

ztit>cDffimtmommzmf& z t #-c# s (w iug er 

s Archiv - European Journal of Physiology. 431:408- 
14(1996). Plant Cell . 14:727-39(2002) ) . Ztlh<7M 

[0 2 34] £7tFK506-binding protein IkCDMfcTZt 

wvmmtdmm («stt> mmniixu.. m 

W<C<4BRSWK506-binding protein lAfflW3 , JT*$>l>FK 
506, rapamycin. ascomycin. 506BDJ>!> \mztit>CT)1$ 
»HBW*W*:tWK (Nature 341, No.62 
44:755-57(1989). Proc. Natl. Acad. Sci. U.S.A., 88. N 
o.5 : 1948-52(1991), Science, 250, No. 4980: 556-59 
(1990). Science, 248, No. 4957 : 863-66(1990). US6, 
239,146. US6.228.872. US6.096.762. US5.665.774. US 
5,622,970. US5.516.797. US5.330.993. US5, 192,773. 
EP1, 098,897. EP584.223. EP537.269. EP587.756. W000 
27811. W00004020. W09962511. W09221313. W0921959 
3. WD9204370. W09200278. ^12000-204048. #12000 

-169444) . ztit><mm*. mummxmmzm^ 

^xmm&zttfxzz* 

[0235] tt*m&?<M8m9mn. a* w** 

iKtem&mvw&mmmztimfa (mm. m 
mi msm. mm&tz#'§i&ti&) ^mm^mtm 

m& ix mi t ixmmt hzb t<x & 
s. mmmm&mit. mm mm (mi m\. * 
TMtvm. mi mmi i'Uvrm&xn&ntk* 
m ; mm. mm. mm. m%z<&mut!L$ 
n) mziBtxi&niks-ttii&mu&^&zb &x 
&*. ttiik^a.it. immmn. &hhk »* 
nmtz\*m<r>m. vm. -^waro 

-«c«&C*'Srv^ l H&5-mb IX. mmg 
~2g. fttl<im+mgm&Z. lBlHREIfc*) 

vx&^-rzzbtfX'Zh. 



I 0 2 3 6 ] * fc . ±U*>1Wr#DNAfc: i 0 3- H £ft 

lEO^W^^^&BJOAcetyl -Coenzyme A acetyl transfer 
ase imHrf. Rev-ErbA/3 jtfc^. Selenoprotein P&B 
=F. Aquaporin ljt{£7. BMP^bitfEl 1 . FK506-binding 
protein lAjfi6rf\ Apolipoprotein Ejtfzrf\ Acyl-Co 
A synthetase 5jtfzrf\ Epoxide hydrolase ljtf5^-^ 
fcliGlutamine synthasejtf^;:2ttl>7>'f-^y.X* 

mm?X3mm?zbt>x'Zi„ zn^^h. £4 

t & # . y§*re&*itf actas?-*- h z b mmx-h 

i. 

[0237] 

immmi mz. xftmrnmizxiozuzmmz 
mm 

Btt\-)VX • U/^-ai«J6il»<7)itttCD(SD)IGSS' 

[0238] ^-7-mmx-y x bmommwt 
£ * u # yxm o . 8o%x-T)i>x*v)mmttzmm l 
fc. tmimmLKW&ximm&ttn&m&zvmm 
®%. m$*AX5ttmm®mLK. mtam^x 

[0239] >>m\. 2. 3aiB8H£imx-f /WB»T 

<mmftw>ft<r>fi-*x*x%%im.La. w&uul 

[0240] gj|M2 5 7 MUMBSRH^^OtoUl 
RNAiOp^ 

ussCT i xm. ttzy v b+zmmRtTtwrnm 

^d. ) A^total RNASrMULfe. ft*Wfctt+*«| 

mmrfrzimm. 1, 2.fcj:yf 3^1^^^ 

WKf^^SaRLfcRfl-fcTRIZOL (Gibco-BRLttP) 5ml 
*^:^-fif"-T'O^LT*^-e^mtotal 
RNASrPSeL-Jt. total RNACOlSS{i. TRIZOLSrffl 

V^T#E^TO ha-MCfifoTffofc. W^>ilfctota 
l RNA(iDEPCMffl7k (-f^^-frx^ttM) fcfflPWL 

[024 1] RSMCLT. Jtmraco^Mt^at'Sr 
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^X t*Mim-W] fciV*3. ) *»fetotal RNA^ISM 

US. 

[0242] mmm3 m&^rim 

mmm 2 x-mm Lfctotai rnast^^tdna^- ^ 7« £ 

fi^>fc, &i>, DNAf--/7°fS9f(iAffynietrixttGene Chip 
Rat Genome U34A£fflWt?rofc. &flcWfctt, )g$f 
Ji. (1) total RNAft>&cDNADg|KL (2) f£cDNA#»A>7 
^/WkcRHAWWR. (3) 5^HtcRNA(7)7 7^X>-h 
ft, (4) 7 77^yMtcRNAi:7°n-7'7Wi:?)yW 
7*'J/-fX. (5) 7°0-7'r^-fc7)|fefe. (6) 7°0-7* 

[0 24 3] (1) total RNAA^cDNACDfW? 
3ljl5W2'Cf#6;h.fc#total RNA 10/zgfcT7-(dT)247°5 
4 V- (AmershamttS) lOOpmol OstSll mWM&KHZ , 

7o°c. mmmuz®, *±-c»«ufc. su 

perScript Choice System for cDNA Synthesis(Gibco-B 
RLttS?)C#*itS5XFirst Strand cDNA Buffer Am 
L, 8* -y r- te*4il60. 1M DTT (dithiothreitol ) 2 
/xU «y hfc*4<l410rt dNTP Mix lulZMU 
U 42°CX'2ftmMmUz. Ht, K*-y r-K£**l*S 
uper Scriptll RT 2jwL(400U)*jfi*lU 42°CT"lB#|ljJn 

*±?&aiu:. depc^s* 9\m 

L s fl^f •/ ht^-Sttl.5XSecond Strand Reaction Buf 
fer 30^L. lOmM dNTP Mix f£Jf y biZiltflt 

E. coli DNA Ligase IjuL(IOU). Wr-v blZ&ttl&E^ 
coli DNA Polymerase I 4;uL(40Uh M^vblZ&itl 
S E. coli RNaseH l/zL(2U) 5rSsJlJ t . WCX2*mKl& 
SHtfc. &W£\ f£*-y hfc*4it4T4 DNA Polymeras 
e 2iuL(10U)*Dni. 16X?tWHSIRJS3-&fcflL 0.5M E 
DTA lOjuLfcjRjniLfc. j&vC, 7x/-/l//^no** 

62;tiL£|M[lU f&M3"$£. ^ftSffl. 14, 

OOOrpm. 30#ra3i'i:^SILTJD^7tPhase Lock Gel Lig 
ht(X^yF/^H*)fc»U SSaTM.OOOrpm. 2# 
IHSS'iMrtl t feft . 145//L^«Srx -y Y)V7 1- * 

mW2.5ul. S-))s%2.5uLZ1}UlXM-£lt: 
flL 4-CT'14,000rpm, 20$HB»C*$rtiLfc. &Mm 

IS^l^y hfc80Kx^y-;M).5mLS:»t. 4 
•C-C14,000rpm. 5iH8»MH!UfcflL -L»£»Tfc. 
S«ll«to»#£ffofc8L K^U-y r-*9a*34*\ DE 
PC*8a#12Mfciffll? Lfc. fcUi^iift^lSJiW 2 ? 
WHLfc#tatal RNAfr£> N £cDNA$:JRt§Lfc. 
[0 244] (2) cDNA*»t5^HfccRNA«iW! 
=&cDNA?M5)uL(^ DEPCj&g?kl7juL. BioArray High Y 
ield RNA TranscriptLabeling m(EWtttiM) iZ&ttl 
£10XHY Reaction Buffer AmU Wfrv blzlsttlli 
OXBiotin Labeled Ribonucleotides 4^L % f^-y blZ 



-^■Sil^lOXDTT 4,uL, m*"/ MC-£i*l510XRNase 
Inhibitor Mix 4/zL. Wi v HC-£i*l420XT7 RNA P 
olymerase 2/xL£££U 37Ct'5^R|B?-frT , 7 

60xiLSrSP^.^<7)*> N RNeasy Mini Kit (GIAGENttl?) £ 
fflv^M7n ha-;PKfi!v\ fifgLfc^/MtcRNA 

[ 0 2 4 5 ] (3) 7^;HtcRNAcO 77^yME 
#7</MfccRNA 20 jug 5 X Fragmentation 

Buffer ( 200mM h >J X -fHR pH8. 1 (Sigmattii) , 500 

<mm*} y (sigmattssi) . mvmwt?y**/*7j> <s 

igmaftM) ) 8juL*lHifeR)jSK40juLi, 94*CT"35#f§] 

nmLtz'&. MWzmvz, ztuzx-oz. ^^HkcD 

NA2r75^yh-fl:t^. 

[0246] (4) 77^yMLcRNAi7' , n-7'TW 

#77^yh^cRNA AOuUZ, 5nM Control Oligo B2 
(Amershamtt^) 4^L. 100 X Control cRNA Cocktail 4 
Ml. Herring sperm DNA (PromegattM ) 40#g s Acetyl 
ated BSA (Gibco-BRLttSg) 200^g. 2XMES Hybridizat 
ion Buffer (200mM MES, 2M (Na + ), 40mM EDTA, 0.02^ T 
ween20 (PiercettS?) , pH6. 5-6.7) 200/xL. S^'DEPC 
%m*lUuLZ&-&l. 4Q0MlV»^7Vtr?TJl'Zn 

I. jet45X:-C5iHaW*Ufc. Mfeft, ^T14,000r 

pm. 5nms.&ftnu '^yvttTfrimzwz. 

[0247]-*. lxMESyW r^-f^-i/a^v 
7r-"Cat/SLfcRat Genome U34A7°n-7'rP-^ (Aff 
ymetrixttl!) $: s /W7*';^-7*y ( Affymetrixft 
M) f*JT\ 45°C. 60rp«-nWHHIsWE5-frfcft».lXMES 
;vf 7*«J ^ -tf-i^ a XA> 7 r-*K* t"C7*n-7* 

?f200//LSril7°n-7'TL-^^^ix-? ; il®lllL. 

i ;jr-7*yrt-c4rc, 60n«-ci6«Hai[g<s§*. 77/ 
^ y h^tcRNAtyN-f 7*u ^XLfc7 , o-7'7H i# 
^. 

[0248] (5) 7°n-7'7P^Ol?Sfe 
±ieT1#^>tl*:y W 7* U 94 XmfrTX3-77U4 4:tl 
*tvfrt>>\4 ~7VA?^T)V*Wm& Ltz&. Non-Stri 
ngent Wash Buffer(6XSSPE(20XSSPE(7^7-f -r7,7 
ttM)Sr#f?), 0.01%Tween20, 0.005%AntifoamO-30(Sig 
mathS?) )XWzLtz. iJ^tNon-Stri ngent Wash Buffer 
H 1 {/Stringent Wash Buf f er (lOOmM MES. 0.1M NaCK 
0.01%Tween20)Sr-b -y h Li^GeneChip Fluidics Station 

400(AffymetrixttS)^mSOl2at:7 V MfccR 

mt^4fV94XLtzrv-yru4 zm%itz. * 

<Q@8k&rv b a -/!^EuKGE-«S2tC^o X > 1 iKSfeftSI 
(10/j(g/mL Streptavidin Phycoerythrin (SAPE) (Molecu 
lar ProbeltSS). 2mg/mL Acetyl ated BSA. lOOnW MES 
(2-(N-Morpholino)ethanesulfonic Acid) . lMNaCl(A 
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mbi onttS) . 0 . 05%Tween20 , 0. 005%Anti f oamO-30) , 2 
(100/xg/mL Goat IgG (Sigaaftl?) . 3/zg/inL 
Biotinylated Anti-Streptavidin antibody (Vector La 
boratoriesttlD , 2mg/mL Acetylated BSA N lOOmM ME 
1M NaCL 0.05%Tween20. 0.005%AntifoamO-30) 

[0 24 9] (6) 7n-7TU4<?)X**y. Mf (7) 

^Lfc#7°o-77W£HP GeneArray Scanner(Aff 
ymetrixttUHC&U &&*?-->&M&M'>t:. 
A 0 ;?— Vl£i> tUGeneChip Workstation System (Affyme 
trixftiJHcJ^Trn-T'rW ±<7)jtte??)?&I£ 
jJWUi. <Kfc* JWfroh3-;KC«-5TNorializat 
ion, iifi5*»^JttWHfr*frofc. 
[0 2 5 0] SUM! +*fS^flJ»r ; &T^M«'i'^ 

*iJt-&jBfe?fBS» (average difference) £ s £409 
rafiBK-H-^fcttS^JSftt. GeneChip Workstation Sys 
tem(AffymetrixttS?) fofohfflgxV— ^Comparison Anal 
ysis£flJUTJtKL£. Comparison AnalysisttjgflfT 

[0251] zti^commmmm^n^titz. * 

&F««<o««<OWS (Diff Call) fcitfJBBSSMS 
$ (Fold Change) <0**>&, »RSS&*fi£f *8lkL 

T^afiK^fSH* (averagedifference) fr\ 
#Ttf>i»£?BS* fcJtKLT. 2«JJUK0«^QB ( D 
iff Call^&|>U2:D<7)¥ij5£, £*OFold Change^-2U 

[ 0 2 5 2 ] «fc L^STO-^^fe . $ UzffiB 

bmmm^ru-rr&tkitz. dna 

f-?ri*ffiS*# (average di 

fference) fcJWlfctT. «MftT/^tf-C*)»frF8 
JH; (average difference) #Wf|§]c7)|gj&i: UcflSI 



[0253] n»j5 h hmmm&mnmm 
mmt t h jE*«roa«T^e^^<o3aB)!¥»i 

h h<7)iES : 5:iilll5ffiil2-9-yr^^A.totai 

ffiZfritz, DNAf-yTjllWiAffymetrixftGene Chip H 
uman Genome U95A,B,C,D,E2rfflV^T. Hfififia] 3 fc llStS: 

MBfcLfc. 

[0 2 54] «B*r;P«'B"C<0»©aBi: 
•y r- jtfi^i: , HififlJ 5 fcfcl vc39EmWKffiii?&tf» 

y^S^^ttt> £>&V^2Homologene (http://ww 
w. ncbi.nlm.nih.gov/HomoloGene/) Sr^v^Tfi 1 ''^. M 
ttWtli. DNAf-y7lWflS*76»6ft<3*l*Fold Chang 

dChangeM . 5te£U:tf>$ESia& & ^ U:T n , *> 
5vh+*«flrWI»tT/^«'H''r<OFold Change 

*«2fijjUi^s3aB**u, zxnmwsmizti^x 

5fcmWM?W<7)M& : ?%$%M. (average difference) i 0 

Acetyl -Coenzyme A acetyl transferase ljlfK^P, Rev-E 
rbAyQjfifzrf , Selenoprotein PjEfsi 1 , Aquaporin IS 
fc^, BMP-3bitfE^, FK506-binding protein lAjtfe 
Apolipoprotein EMiirF, Acyl-CoA synthetase 5 
ilfzrf. Epoxide hydrolase lj§fzrf\ £3j;t/GlutaiHine 

synthase*^#aiifc$*lfc . 

[0255] 



WW 


7*mm 


Human U95 






mm 


Acc No 


1 


2 


39878_at 


AcetyHCocnrymc A Bcetyttransferase 1 


up 


zo 


D90228 


3 


4 


35705.at 


Rev-£rbA£ 


MP 


6.3 


D16815 


5 


6 


34363_9t 


Selenoprotein P 


"P 


2.6 


211793 


7 


8 


36156 at 


Aquaporin 1 


UP 


4.0 




9 


10 


41245_at 


BMP-3b 


UP 


29.3 


NM 004962 I 


11 


12 


853_iurt 


FK506-bindinK Protein 1A 


up 


9.3 




13 


14 


608 at 


Apolipoprotein E 


up 


3.8 




15 


16 


52290jLBt 


Acyl CoA synthetase 5 


up 


1.9 




17 


18 


596S4_at 


Epoxide hydrolase 1. microsomal 


up 


18.2 




19 


20 


48872_at 


Glutamine synthase 


up 


2.9 





[ 0 2 5 6 3 31+. Human \}%7a-7&ii Human Geno 
me U95 Chip fcfc It* 7*n- *fe*(t>, % 



Wm\i.. Human Genome U95 ChipT*fi?«f LfejEflSBW 
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%cr>wm.itz&tsm'8&mtX'mLk% lx& **: 

W&kikMLxm±%LX^tz. S£fc£*u>>tf>iifc 

Twmi* imommzftr>xm±t&m£^i 

<9§M£x? >J --y^-fS i kiM&X'hh k%£ 

[0257] gitfegij7 ^^aa^jB^fttniB^ 

O^k^Stf -S>FK506-binding protein lAR&^L Aqua 
porin lffliflfl. Epoxide hydrolase lffiS^Jfc itfGlut 
amine synthasefflW^^Oill^ 
^^^*MfflaBHMSATDC5 (9l9f ; RCB0565) Uttffll 
*fr (SWMfeifiifitTit (GIBCO) DME/F12i£ff& ( 1/ 
71) . 5OT2, 37°C) j&»MMfc*tt (5%«7i/fl&]fiJt 
» s 10//g/ml^v-f y^'jy (ftftMgg) , 10jug/ilh 
hh7yX7j:yy (Boehringer Mannheim) „ 30nM so 
dium selenite(Sigma)#|raMEM (GIBCO) , 3ZC02, 37 
°C ) t ^7 h i 1 1 «t 0 R«&aUBt^Htf S - i: 
■ififttilXXWh (CELL STRUCTURE &; FUNCTION, 25, 195 

-204, 2000) . ifc. ^muimimmmmt\t 
nixm&^zmsm&tfm^tztb. w.&^m 

§S. -£<IT\ ifl^O&jJIOttllfclSV^r, FK506-bi 
nding protein UWSftl. Aquaporin lHliS8!L Epoxide 
hydrolase lfflS#J£=fct/Glutamine synthaseHLS>?J<9 



[0258] l»5l^< ! r-C'tg*L^ATDC5«^D U lbecco' 
s Phosphate Buffered Saline(GIBC0)Htac?t. Trypsi 
n/EDTA (GIBCO) {ZXMtfLtl®, tMJttgflfiT^xlO 5 eel 
ls/iltdKBU 24«7x;U7°U—h (IWAKI) fc#>7x/l' 

R&SffJ<03!jJII<oai5gf2, 4MtBB»n*fcFK506- 
binding protein lA£)R&S#Ji: L,"CFK506Mr/Hf:**- 
A;^^O^'#-^342500), Aquaporin lOffiW^Ji: LTP 
hloretin(^^-7;^^Q^#-f-P7912), Epoxide hydrol 
ase WVmfflk LTValproic zci<l(m%fflM;l}?\=i7 
#-f 227-01071) £ X tfGdCl 3 • 6H20(ft3ft$gg;#;?a^ 
#-§-078-02661) , Glutamine synthasetfOffl^Jt LTL- 
meth i on i ne su 1 f ox i mi ne ( 1/ ; i] J O ^"#^M5379) 

<5-jh.-fno.ijuM, imm. iQtxmmmx'^i-z>ft 
Mmzm^&mitiMik mmz ixmmiK. # 
it&mzxmffltmitim. was • KttA3#«sg 

1MBIIW^»ttSWt»ttA3^«**«650ni^* 
*K (OD650) Tj^fSifcfciO, BIW3<JO!R'fi$B 

[0259] 
[83] 

ilttA3^«JP*{X)= 100 x [(A/C) -1] 
A = $ftim*l?«!R%£ CSOOam) 
C = *t»Pfc*Stt*«»fc* (SOOno) 

[026 0] IS*£»2fcjjr$\ 
[*2] 





FK-5Q8 


Phrolebn 


Valproic acid 


QdO3-6H20 


(--Methionine 
surfoximine 


0/iM 


0 


0 


0 


0 


0 


0.1 


-2 


0 


6 


0 


_ 2 


1.0KM 


3 


0 


33 


44 


57 


IOuM 


60 


62 


40 


42 


49 



mmkimtXlOuVl FK506-C60%, 10/uM Phloretin 
T62Z. 10>uM ValproicacidT 40%, 10/* M GdC13 • 6H20 
T*42Xs 10/tM L-methioninesulfoximinet^t^rSC 

[026 1 ] &±0teBlfrt>. FK506-bi nding protein 
lAcr>lt^jFK506, Aquaporin lc?)PlW)fJPhloretin, Epo 
xide hydrolase lOffi^jValproic acidfcitAklCB ■ 
6H20, Glutamine synthasec?)ffi.®^llL-methionine sulfo 

ximineji, ^tti^m'Wftitimmzftt h z\ k tm 
[0262] mmms y v h+^mm^Tivm 

V^fcGlutamine synthasefflW>?J, FK506-binding protei 



n \mW?\& X ^'Aquaporin Mmm9)%<7)W%. 

yyb+^mmmmmmm^T^m^x, Glut 

amine synthase Hl#£lL FK506-binding protein lAffi^ 
jfJfcit^'Aquaporin mWfiVfflbA? V--V7*% 

[0263] 7}Igi<7)Crj :CD(SD) IGS (SPF ) %Wy v h 

zm\ mMMiiztmco*miz£t)$m&MwmitT 

jUiWkLtz. Glutamine synthaseffi^Jt'$)l)L-Meth 
ionine sulfoximine ( >-7~? ; ^^n^-f- M5379) , 
FK506-binding protein lAfflWB"C*SFK506 (To/ 
yy&Mm 5mg, Lot No.5A8016A, BBHSfeftl* ) s Aq 
uaporin l^fflWfflPhloretin WftffiM : ^^n^#-f- 
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160-17781) «N-^f-/lH)-;50l^$y£l?& (JTFPhlo 
retin^fciaSi) +«S8flWJBr#«tt7--27B*-CIB 
HTllEI. limiSl^4 (0.05mL/body) Ufc. g& 

WittlWWtefHILfc. L-Methionine sulfoximinefc 
£tffK506e>*fflBIF (fflmi ) k LT^a^Jg <* 
Lot No.K2C85,*«§?lg) Phloretin 
Wffigff ( » 2 ) fc LT f-/IH)-^^ 5 V* 
Mt& (JKRftlS: #?Q^#-tM0713) 84»*RJl 

[0264] #I8it¥ttirtiftt, 0 1 fciSLfciHi* 
: JCfflmS, 44, 547- 557 (1992) \ZXr3< ) 

2) , ^imAt^ittffMiKfl: (mho) . -9-75 

-3) ***i**iirttU (ft*29,£) & 

[0266] ftggft 1 T1±. :ftI1TO^#<9^I(& 
l^rtHBHT^tffPjS*^. lRtfl2. 0, KfrWWII**)* 

Methi oni ne sulf oxi mi ne&4$T14*IBi'H'li38ff«C'£ OH 
ffimRt/PHBSWC^tHR^-eii-f ti2. 9&tf 6. Ok v yf 
fiMTWcffFW:. IMMPIBfcovvcii, *81# 
^HRHIt 1.3 <flg$g 

1 } i^0.3t'tSI:IT> 7 7-MBfcfeffiKT : 0. 

6 Wmi ) ^O.OT'WSWTF. flBSSft ■ 
MBRfttdtiEFffiifti) . *Htfrtl88l (KM : 4.3 

ISKM^gft: 3.6 I *»tl.4T*S(Cfi;T. * 

7 5~MBfefettffiT: 1.1 (MSI > *^0.6T'*S 

^7 7-M)£fcfettfficT : 0.7 WBBJf 1 } *^0.1X'* 

[0267] mmzmwsttimmiirnmm 

vvcti. *ffi?9MHBl (^^jo^y^^W^t: 
1.3 {*fBB8l ) *^0.4T*S^ffiTs -9-7 7-yO^ 

fettfiT:o.6 } 0»&o.rc*sfcftT) . * 

MifflllSi («jgSSffc : 4.3 <jM¥l } rt»4>2.3T£S 

fettiSTfifiTiii^i) . <mnm. (*fmti£vm& 
musxtt-.iA wmmi > a>£>o.3-e*rs«KT. -t 
77-y(mfettffiT : 0.7 \mmi ) i^O.ltll 



[0268] ttm®2xn. xm-mfm-wmwm. 

AWifc. Clil^ft£^LfcttliS2ktt«Uhlore 

flJMfcW.O (*f"fflfif2) J&»4>0.1 (PhloretinlgfS-^ 
«) k^SfcftTLfc. *<z>ffiL >tfH*rflHi (flfigg 
ft ■ a^HNBU^fl:) , H#JWIB( (ffiil^ft • 4« 
fect^SMBa^t) . KtAMK (StffflK 
ft) ^PjftfcfiT^filifti^fe/ifc. 
[0269] J2L£tf>lt*j&»4>, Glutamine synthase^* 
Jffl"C& l> L-Methionine sulfoximine, PK506-binding pr 
otein lAa«WC*SFK506, Aquaporin lcOffiW^JPhlo 
retintt, l>»t»lfclJWi*1Wimifffflt#r4i«: 
fr'HJte^k&^fc. 

[0 27 0]H@I9_ ifejgtt^T^x-^-PGE2(7)« 
£t2ft& Aquaporin lKS«|*)S&il0>¥t£ 
ifcffitt^T 4 X-?-PGE2<0j^feK*ttl> Aquaporin 1 

v^7)tej,&i*^^aefia*ATDC5{iasffflBa^Tj; o 

A¥L. 5%^MLm (isf-ltk) -irW«0DMEM/F12lS 

[027 1 ] H^tCti. 7 i/-/H/ <y K^WW) h 'J 
7VyEDTA-C'«^|IJiit, 5%+|&JeJlilMrtr<07x 
7-;H^«y H^*DMEH/F12«* ( ^fhOv-'xylt) 

(cT*B)!as:%/\r i^- h s a^^ 0 1 x 

10 5 cells/ml fcL, ZtL?tlWxJl'i>t: > )W0ul&% 

TkLti. immvz. fflffifflThhwxiL-i/3 c<rn 

T-y7tt: ^^o^#-^211-HB) ^^}§Jg (O.lng/m 
1) <DmmmX*50u\. Aquaporin ltO|ia*fflT'$>i.Phlo 
retin(^V, *^D^»#P7912)*«F«K (25/zM) 
O4ffiiMtr50juU -en-fiiasJaL^. PhloretintiDMS 

mix. itwumtuz. nm>mmm.\%tLtz, p 

hloretin^iD24ll#^. imm^^/TV >7L. M 

)Vt LXWfcLtz. PGE2(SCayman ChemicalttEIA^f v h 
£Jto\ M^/n h a-Mzm^XM&Ltz. 
[0 27 2] 2)^* 

ll-immzX"). PGE2*4J42.7fSt±#Lfe. Phlor 
etinCOmMzX 0 . IL-1/3 «: i J"lfcPGE2tf> 
«4»445%IWW$<lfc. i^Clk*^, Aquaporin 11 
WflT$>I.Phloretin(C(i^)BttraS6lE(;fcttl.^ffi^ 

[0273] gM3 1 0 Acetyl -Coenzyme A acetyltr 
ansferase ljlfzH 1 , Rev-ErbA/Sjffs^-, Selenoprotein 
PSf5^, Aquaporin miilr. BMP^bjifEi 1 , FK506-b 
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inding protein lAJIfzrF-, Apo lipoprotein Ejifzrf\ A 
cyl-CoA synthetase 5fifirF\ Epoxide hydrolase lj© 
£7*3 £lf/&tz fctfl utaai ne synthaseiH57f£3!$« 

V^XATDCSBBIB ( RIKEN Cell Bank; HYPERLINK http:/ 
/www. rtc.riken.go.jp/CELL/HTML/RIKEN Cell Bank. Ht 

•j y ( Kiumoiix g/mi ) • 3xio8M *.wmf V 'J 

**DMEK/F12*8ift£flH\ 37°C, C0 2 : m.5%<D^TX' 
ff$b£ATDC5»S£lxl0 4 eel Is/cm* T"Tl- 

t^L-T. ^s^f yxuy (ftHftiOjug/ai 

>f y* v y*$>t>frtmM ixmammmitzmzm 
mmws^mm^mm. ?rc. co 2 ihs5%t'3-2 

1BISL i>l<mrc, CO 2 aUK5%T210SI«*t^^3 
7°C. C0 2 $|j£3%T'iS§H-|>. *fH$S§teL 

>T2SttW 3 fciSttSflfcJSrffi?. Acetyl-Coenzyi 
e A acetyl transferase I86rf\ Rev-ErbA/3 jfifzt?-. S 
elenoprotein Pitfzrf, Aquaporin ljifzrF-, BMP-3bjf 
fzrF\ FK506-binding protein lAjffzrr\ Apolipoprote 
in EjtfirF-. Acyl-CoA synthetase 5®^^, Epoxide h 
ydrolase ljtfE^P&JctA'/S fcJJGlutamine synthasejl 

itKX Acetyl-Coenzyme A acetyl transferase ljflfS 

Sifitt (cm/sec) = C(V40-V20)/20] 

[ 0 2 7 6 ] 5frK V20{i.20»fWB*«c7)*«(ci I i3 
)£HU V40{i.40«-^|P«i{ijiaofr«(cm3 
U A20(i l 20#ft^lB©ifflJia^Br®m(m«.2 >**W\ 3 

[0277] attMl 2 Rev-ErbA/3 Oftft ( *S14 ) 



KW#^: 3fcfSifcc7)t h-Rev-ErbA/3 cDNAfcflBfcfcJ; 
0;o--^L, as*? *-fctt#Str. ifcBOR 
«l«fis^ (Genes Dev., 8, 538-553,1994) %M<7 ? 

RORj£gttM$ (5'-ATAACTAGGTCA-3' ) £pGL3-prora 
oter Vector (7°o;><#tti!) ^>7*n*-?HH»i£ 

[0278] C0S-7$fflBS (RIKEN Cell Bank; HYPERLINK h 
ttp://www. rtc.riken.go.jp/CELL/HTML/RIKEN Cell Ban 
k. Htal36»6A*TOfc. fiieRORa 13i&FW9K^ 
Rev-ErbA£ titVlrf- 

»?r%^x;Ug*MtC lxlO 4 cells/100^1/«7x;P 



Rev-ErbA;3 jt{irr\ Selenoprotein Pjtfzrf^ Aquap 
or in ljtfs^ BMP-3bjttE^f\ FK506-binding protein 
lAjUfs 1 ?-. Apolipoprotein EjE^^f. Acyl-CoA synthet 
ase 5iifzrf\ Epoxide hydrolase ljtfzrffc iXf/$.tz 
(iGlutamine synthase®^ <7)&^#10% s ifttK 

[0274] HfifeffJ 1 1 Aquaporin lftftflg (JSft) 

SW*f - : 7£fB®Ot hAquaporin 1 cDNA£*&fcJ; 
9T7&J&'*? ?-pBluescriptSK(+) (STRATAGENE) \,Z7 U 
--y/L MEGAscript High Yield Transcription 
KitfcfflV^ ttSOTOb 3 wH^ftV Aquaporin 1 RN 
Kk-Sftth. i^bhAquaporin 1 RNA (lOng) £77 

itmz. ztizmwjimm (mo^sm) arc 

X3Bt3ffltt&. Z\C\X\ 100/zM, 10//MioJ;t/l/xMO 

wmt lx , mmmmnnMMiz^ *x t Htt<?> 
immd&>bu-/\,). mzzammmtrnzm 

IS&mm ttWOrtai) 4"^»rt£ . mW#®AV4Q 

mk£5mmz&\ mmfsmmmm^xmmm 

[0275] 
[|S[4] 

/ C(A20X10-2X4)X1.384] 

iztcixdizmziiA^ utitfmmz'fTo. &vx.mz 
wom m. lOMmxviMmwtmizmm ii&tmm& 
mmzmiuL. mmmi&vz. zzx\ mm 
mtix. m&mmmwMMiz^xmmcDtm 

£ffo(3yhn-;w o ig«^7f*. *8»±»«r«gi 
;l/S7p<-^-ML3000 (Dynatech Laboratories) "C'lO 

%«±ff4 i<iZ5o%M±$mLx^&%mmzmjaL 
Kwmmzwimmmm. mm (aw, ?&s?) 

[0279] 

IZtffSjzLXl^&MiTk^ (Acetyl -Coenzyme A acetyltran 
sferase IMijkT. Rev-ErbAySSfST's Selenoprotein P 
«&F, Aquaporin IjE^. BMP-3bit^F s FK506-bin 
ding protein lAjtfzr?\ Apolipoprotein ESf£7, Acy 
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1-CoA synthetase 5}tfc?. Epoxide hydrolaselitfe^ Jg#>^ S»fc?0>&S*MH-$-*'ffc£*rti. ttUKS 
fcit/Glutaraine synthasefifc^ ) tfHJI^fc&ofc. OiMSfc l/C#ffli:#;l£fl*. ^t, ^Oitfc^ 

#HBfc? (7o-^ TyJ-?-) t iXUmX'b «W*IS(8Stt)S«**§«k1-SifcfcJ:r>-C, 

£4. [0281] 
[ 0 2 8 0 ] t fc . JJBBWOf^i: <?)H [£9J$] 

SEQUENCE LISTING 

<;110>; Sumitomo Pharmaceuticals 

<;120>; A marker of cartilage disorders and its use 

<;130>; 84002JP 
<;140>; 
<;141>; 

<;150>; JP 2001/367993 

<;151>; 2001-11-30 

<;160>; 20 

<;170>; Patentln Ver. 2.1 

<;210>; 1 

<;211>; 1518 

<;212>; DNA 

<;213>; Homo sapiens 

<;400>; 1 



aggccgctag 


ggtgcggggt 


tggggaggag 


gccgctagtc 


tacgcctgtg 


gagecgatae 


60 


tcagccctct 


gcgaccatgg 


ctgtgctggc 


ggcacttctg 


cgcagcggcg 


cccgcagccg 


120 


cagccccctg 


ctccggaggc 


tggtgcagga 


aataagatat 


gtggaacgga 


gttatgtatc 


180 


aaaacccact 


ttgaaggaag 


tggtcatagt 


aagtgctaca 


agaacaccca 


ttggatcttt 


240 


tttaggcagc 


ctttccttgc 


tgccagccac 


taagcttggt 


tecattgeaa 


ttcagggagc 


300 


cattgaaaag 


gcagggattc 


caaaagaaga 


agtgaaagaa 


gcatacatgg 


gtaatgttct 


360 


acaaggaggt 


gaaggacaag 


ctcctacaag 


gcaggcagta 


ttgggtgcag 


gcttacctat 


420 


ttctactcca 


tgtac caeca 


taaacaaagt 


ttgtgcttca 


ggaatgaaag 


ccatcatgat 


480 


ggcctctcaa 


agtcttatgt 


gtggacatca 


ggatgtgatg 


gtggcaggtg 


ggatggagag 


540 


catgtccaat 


gttccatatg 


taatgaacag 


aggatcaaca 


ccatatggtg 


gggtaaagct 


600 


tgaagatttg 


attgtaaaag 


aegggctaac 


tgatgtctac 


aataaaattc 


atatgggcag 


660 


ctgtgctgag 


aatacagcaa 


agaagctgaa 


tattgeaega 


aatgaacagg 


aegcttatge 


720 


tattaattct 


tataccagaa 


gtaaagcagc 


atgggaagct 


gggaaatttg 


gaaatgaagt 


780 


tattcctgtc 


acagttacag 


taaaaggtca 


accagatgta 


gtggtgaaag 


aagatgaaga 


840 


atataaacgt 


gttgatttta 


gcaaagttcc 


aaagctgaag 


acagttttcc 


agaaagaaaa 


900 


tggcacagta 


acagctgcca 


atgecagtae 


actgaatgat 


ggagcagctg 


ctctggttct 


960 


catgacggca 


gatgeagega 


agaggctcaa 


tgttacacca 


ctggcaagaa 


tagtagcatt 


1020 


tgctgacgct 


gctgtagaac 


ctattgattt 


tecaattget 


cctgtatatg 


ctgeatctat 


1080 


ggttcttaaa 


gatgtgggat 


tgaaaaaaga 


agatattgea 


atgtgggaag 


taaatgaagc 


1140 


ctttagtctg 


gttgtactag 


caaacattaa 


aatgttggag 


attgatcccc 


aaaaagtgaa 


1200 


tatcaatgga 


ggagctgttt 


ctctgggaca 


tccaattggg 


atgtctggag 


ccaggattgt 


1260 


tggtcatttg 


actcatgcct 


tgaagcaagg 


agaataeggt 


ettgecagta 


tttgcaatgg 


1320 


aggaggaggt 


gcttctgcca 


tgetaattea 


gaagctgtag 


acaacctctg 


ctatttaagg 


1380 


agacaaccct 


atgtgaccag 


aaggectget 


gtaatcagtg 


tgactactgt 


gggtcagctt 


1440 


atattcagat 


aagctgtttc 


attttttatt 


attttctatg 


ttaactttta 


aaaatcaaaa 


1500 


tgatgaaatc 


ccaaaaca 










1518 
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<;210>; 2 
<;211>; 427 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 2 

Met Ala Val Leu Ala Ala Leu Leu Arg Ser Gly Ala Arg Ser Arg Ser 

1 5 10 15 

Pro Leu Leu Arg Arg Leu Val Gin Glu He Arg Tyr Val Glu Arg Ser 

20 25 30 

Tyr Val Ser Lys Pro Thr Leu Lys Glu Val Val He Val Ser Ala Thr 

35 40 45 

Arg Thr Pro lie Gly Ser Phe Leu Gly Ser Leu Ser Leu Leu Pro Ala 

50 55 60 

Thr Lys Leu Gly Ser lie Ala He Gin Gly Ala He Glu Lys Ala Gly 
65 70 75 80 

He Pro Lys Glu Glu Val Lys Glu Ala Tyr Met Gly Asn Val Leu Gin 

85 90 95 

Gly Gly Glu Gly Gin Ala Pro Thr Arg Gin Ala Val Leu Gly Ala Gly 

100 105 110 

Leu Pro He Ser Thr Pro Cys Thr Thr lie Asn Lys Val Cys Ala Ser 

115 120 125 

Gly Met Lys Ala He Met Met Ala Ser Gin Ser Leu Met Cys Gly His 

130 135 140 

Gin Asp Val Met Val Ala Gly Gly Met Glu Ser Met Ser Asn Val Pro 
145 150 155 160 

Tyr Val Met Asn Arg Gly Ser Thr Pro Tyr Gly Gly Val Lys Leu Glu 

165 170 175 

Asp Leu He Val Lys Asp Gly Leu Thr Asp Val Tyr Asn Lys He His 

180 185 190 

Met Gly Ser Cys Ala Glu Asn Thr Ala Lys Lys Leu Asn lie Ala Arg 

195 200 205 

Asn Glu Gin Asp Ala Tyr Ala lie Asn Ser Tyr Thr Arg Ser Lys Ala 

210 215 220 

Ala Trp Glu Ala Gly Lys Phe Gly Asn Glu Val lie Pro Val Thr Val 
225 230 235 240 

Thr Val Lys Gly Gin Pro Asp Val Val Val Lys Glu Asp Glu Glu Tyr 

245 250 255 

Lys Arg Val Asp Phe Ser Lys Val Pro Lys Leu Lys Thr Val Phe Gin 

260 265 270 

Lys Glu Asn Gly Thr Val Thr Ala Ala Asn Ala Ser Thr Leu Asn Asp 

275 280 285 

Gly Ala Ala Ala Leu Val Leu Met Thr Ala Asp Ala Ala Lys Arg Leu 

290 295 300 

Asn Val Thr Pro Leu Ala Arg He Val Ala Phe Ala Asp Ala Ala Val 
305 310 315 320 

Glu Pro He Asp Phe Pro He Ala Pro Val Tyr Ala Ala Ser Met Val 

325 330 335 

Leu Lys Asp Val Gly Leu Lys Lys Glu Asp He Ala Met Trp Glu Val 

340 345 350 

Asn Glu Ala Phe Ser Leu Val Val Leu Ala Asn He Lys Met Leu Glu 



(&5))03-225093<P2003 -uWfl 



355 360 365 

He Asp Pro Gin Lys Val Asn He Asn Gly Gly Ala Val Ser Leu Gly 

370 375 380 

His Pro lie Gly Met Ser Gly Ala Arg He Val Gly His Leu Thr His 
385 390 395 400 

Ala Leu Lys Gin Gly Glu Tyr Gly Leu Ala Ser He Cys Asn Gly Gly 

405 410 415 

Gly Gly Ala Ser Ala Met Leu He Gin Lys Leu 
420 425 

<;210>; 3 
<;211>; 2147 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 3 

gctgccctcc ccgtcagccg ccctcgccgc cgcggtgcgc tggctgcagg aagccgccgc 60 
gccgccgctt ttgttgtcag ggacccagcg aggagcgccg ctcgccggcc gccgccaccc 120 
tctctcgctg cagcctgctg tgcgctgcac ggcctggggc ccgggcgccc ccgcgtctgc 180 
ccatgagggg gccccgcgac caccgctgct tccagcccgg ggcggcgcgg cgctgaggcg 240 
gcggcggcgg cggcctgccc cctctgcggg aagcgggcgg ccccggccgc ctccgcgagg 300 
gcaccatgga ggtgaatgca ggaggtgtga ttgcctatat cagttcttcc agctcagcct 360 
caagccctgc ctcttgtcac agtgagggtt ctgagaatag tttccagtcc tcctcctctt 420 
ctgttccatc ttctccaaat agctctaatt ctgataccaa tggtaatccc aagaatggtg 480 
atctcgccaa tattgaaggc atcttgaaga atgatcgaat agattgttct atgaaaacaa 540 
gcaaatcgag tgcacctggg atgacaaaaa gtcatagtgg tgtgacaaaa tttagtggca 600 
tggttctact gtgtaaagtc tgtggggatg tggcgtcagg attccactat ggagttcatg 660 
cttgcgaagg ctgtaagggt ttctttcgga gaagtattca acaaaacatc cagtacaaga 720 
agtgcctgaa gaatgaaaac tgttctataa tgagaatgaa taggaacaga tgtcagcaat 780 
gtcgcttcaa aaagtgtctg tctgttggaa tgtcaagaga tgctgttcgg tttggtcgta 840 
ttcctaagcg tgaaaaacag aggatgctaa ttgaaatgca aagtgcaatg aagaccatga 900 
tgaacagcca gttcagtggt cacttgcaaa atgacacatt agtagaacat catgaacaga 960 
cagccttgcc agcccaggaa cagctgcgac ccaagcccca actggagcaa gaaaacatca 1020 
aaagctcttc tcctccatct tctgattttg caaaggaaga agtgattggc atggtgacca 1080 
gagctcacaa ggataccttt atgtataatc aagagcagca agaaaactca gctgagagca 1140 
tgcagcccca gagaggagaa cggattccca agaacatgga gcaatataat ttaaatcatg 1200 
atcattgcgg caatgggctt agcagccatt ttccctgtag tgagagccag cagcatctca 1260 
atggacagtt caaagggagg aatataatgc attacccaaa tggtcatgcc atttgtattg 1320 
caaatggaca ttgtatgaac ttctccaatg cttatactca aagagtatgt gatagagttc 1380 
cgatagatgg attttctcag aatgagaaca agaatagtta cctgtgcaac actggaggaa 1440 
gaatgcatct ggtttgtcca atgagtaagt ctccatatgt ggatcctcat aaatcaggac 1500 
atgaaatctg ggaagaattt tcgatgagct tcactccagc agtgaaagaa gtggtggaat 1560 
ttgcaaagcg tattcctggg ttcagagatc tctctcagca tgaccaggtc aaccttttaa 1620 
aggctgggac ttttgaggtt ttaatggtac ggttcgcatc attatttgat gcaaaggaac 1680 
gtactgtcac ctttttaagt ggaaagaaat atagtgtgga tgatttacac tcaatgggag 1740 
caggggatct gctaaactct atgtttgaat ttagtgagaa gctaaatgcc ctccaactta 1800 
gtgatgaaga gatgagtttg tttacagctg ttgtcctggt atctgcagat cgatctggaa 1860 
tagaaaacgt caactctgtg gaggctttgc aggaaactct cattcgtgca ctaaggacct 1920 
taataatgaa aaaccatcca aatgaggcct ctatttttac aaaactgctt ctaaagttgc 1980 
cagatcttcg atctttaaac aacatgcact ctgaggagct cttggccttt aaagttcacc 2040 
cttaaggcct ttgtttattt aaacatgaac tgatggtaac tgtacatttt gtgctaaaat 2100 
gcatatttat atgtgcatac catatgtgga gatagaaaag accttta 2147 
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<;210>; 4 
<;211>; 579 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 4 

Met Glu Val Asn Ala Gly Gly Val He Ala Tyr lie Ser Ser Ser Ser 

15 10 15 

Ser Ala Ser Ser Pro Ala Ser Cys His Ser Glu Gly Ser Glu Asn Ser 

20 25 30 

Phe Gin Ser Ser Ser Ser Ser Val Pro Ser Ser Pro Asn Ser Ser Asn 

35 40 45 

Ser Asp Thr Asn Gly Asn Pro Lys Asn Gly Asp Leu Ala Asn He Glu 

50 55 60 

Gly lie Leu Lys Asn Asp Arg He Asp Cys Ser Met Lys Thr Ser Lys 
65 70 75 80 

Ser Ser Ala Pro Gly Met Thr Lys Ser His Ser Gly Val Thr Lys Phe 

85 90 95 

Ser Gly Met Val Leu Leu Cys Lys Val Cys Gly Asp Val Ala Ser Gly 

100 105 110 

Phe His Tyr Gly Val His Ala Cys Glu Gly Cys Lys Gly Phe Phe Arg 

115 120 125 

Arg Ser He Gin Gin Asn He Gin Tyr Lys Lys Cys Leu Lys Asn Glu 

130 135 140 

Asn Cys Ser He Met Arg Met Asn Arg Asn Arg Cys Gin Gin Cys Arg 
145 150 155 160 

Phe Lys Lys Cys Leu Ser Val Gly Met Ser Arg Asp Ala Val Arg Phe 

165 170 175 

Gly Arg lie Pro Lys Arg Glu Lys Gin Arg Met Leu He Glu Met Gin 

180 185 190 

Ser Ala Met Lys Thr Met Met Asn Ser Gin Phe Ser Gly His Leu Gin 

195 200 205 

Asn Asp Thr Leu Val Glu His His Glu Gin Thr Ala Leu Pro Ala Gin 

210 215 220 

Glu Gin Leu Arg Pro Lys Pro Gin Leu Glu Gin Glu Asn He Lys Ser 
225 230 235 240 

Ser Ser Pro Pro Ser Ser Asp Phe Ala Lys Glu Glu Val He Gly Met 

245 250 255 

Val Thr Arg Ala His Lys Asp Thr Phe Met Tyr Asn Gin Glu Gin Gin 

260 265 270 

Glu Asn Ser Ala Glu Ser Met Gin Pro Gin Arg Gly Glu Arg He Pro 

275 280 285 

Lys Asn Met Glu Gin Tyr Asn Leu Asn His Asp His Cys Gly Asn Gly 

290 295 300 

Leu Ser Ser His Phe Pro Cys Ser Glu Ser Gin Gin His Leu Asn Gly 
305 310 315 320 

Gin Phe Lys Gly Arg Asn He Met His Tyr Pro Asn Gly His Ala He 

325 330 335 

Cys He Ala Asn Gly His Cys Met Asn Phe Ser Asn Ala Tyr Thr Gin 
340 345 350 
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Arg Val Cys Asp Arg Val Pro He Asp Gly Phe Ser Gin Asn Glu Asn 

355 360 365 

Lys Asn Ser Tyr Leu Cys Asn Thr Gly Gly Arg Met His Leu Val Cys 

370 375 380 

Pro Met Ser Lys Ser Pro Tyr Val Asp Pro His Lys Ser Gly His Glu 
385 390 395 400 

He Trp Glu Glu Phe Ser Met Ser Phe Thr Pro Ala Val Lys Glu Val 

405 410 415 

Val Glu Phe Ala Lys Arg lie Pro Gly Phe Arg Asp Leu Ser Gin His 

420 425 430 

Asp Gin Val Asn Leu Leu Lys Ala Gly Thr Phe Glu Val Leu Met Val 

435 440 445 

Arg Phe Ala Ser Leu Phe Asp Ala Lys Glu Arg Thr Val Thr Phe Leu 

450 455 460 

Ser Gly Lys Lys Tyr Ser Val Asp Asp Leu His Ser Met Gly Ala Gly 
465 470 475 480 

Asp Leu Leu Asn Ser Met Phe Glu Phe Ser Glu Lys Leu Asn Ala Leu 

485 490 495 

Gin Leu Ser Asp Glu Glu Met Ser Leu Phe Thr Ala Val Val Leu Val 

500 505 510 

Ser Ala Asp Arg Ser Gly He Glu Asn Val Asn Ser Val Glu Ala Leu 

515 520 525 

Gin Glu Thr Leu He Arg Ala Leu Arg Thr Leu He Met Lys Asn His 

530 535 540 

Pro Asn Glu Ala Ser He Phe Thr Lys Leu Leu Leu Lys Leu Pro Asp 
545 550 555 560 

Leu Arg Ser Leu Asn Asn Met His Ser Glu Glu Leu Leu Ala Phe Lys 
565 570 575 

Val His Pro 
<;210>; 5 
<;211>; 2038 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 5 

gcaggcccgt tggaagtggt tgtgacaacc ccagcaatgt ggagaagcct ggggcttgcc 60 
ctggctctct gtctcctccc atcgggagga acagagagcc aggaccaaag ctccttatgt 120 
aagcaacccc cagcctggag cataagagat caagatccaa tgctaaactc caatggttca 180 
gtgactgtgg ttgctcttct tcaagccagc tgatacctgt gcatcatcga ggcatctaaa 240 
ttagaagacc tgcgagtaaa actgaagaaa gaaggatatt ctaatatttc ttatattgtt 300 
gttaatcatc aaggaatctc ttctcgatta aaatacacac atcttaagaa taaggtttca 360 
gagcatattc ctgtttatca acaagaagaa aaccaaacag atgtctggac tcttttaaat 420 
ggaagcaaag atgacttcct catatatgat agatgtggcc gtcttgtata tcatcttggt 480 
ttgccttttt ccttcctaac tttcccatat gtagaagaag ccattaagat tgcttactgt 540 
gaaaagaaat gtggaaactg ctctctcacg actctcaaag atgaagactt ttgtaaacgt 600 
gtatctttgg ctactgtgga taaaacagtt gaaactccat cgcctcatta ccatcatgag 660 
catcatcaca atcatggaca tcagcacctt ggcagcagtg agctttcaga gaatcagcaa 720 
ccaggagcac caaatgctcc tactcatcct gctcctccag gccttcatca ccaccataag 780 
cacaagggtc agcataggca gggtcaccca gagaaccgag atatgccagc aagtgaagat 840 
ttacaagatt tacaaaagaa gctctgtcga aagagatgta taaatcaatt actctgtaaa 900 
ttgcccacag attcagagtt ggctcctagg agctgatgct gccattgtcg acatctgata 960 
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tttgaaaaaa 


cagggtctgc 


aatcacctga 


cagtgtaaag 


aaaacctccc 


atctttatgt 


1020 


agctgacagg 


gacttcgggc 


agaggagaac 


ataactgaat 


cttgtcagtg 


acgtttgcct 


1080 


ccagctgcct 


gacaaataag 


tcagcagctt 


atacccacag 


aagccagtgc 


cagttgacgc 


1140 


tgaaagaatc 


aggcaaaaaa 


gtgagaatga 


ccttcaaact 


aaatatttaa 


aataggacat 


1200 


actccccaat 


ttagtctaga 


cacaatttca 


tttccagcat 


ttttataaac 


taccaaatta 


1260 


gtgaaccaaa 


aatagaaatt 


agatttgtgc 


aaacatggag 


aaatctactg 


aattggcttc 


1320 


cagattttaa 


attttatgtc 


atagaaatat 


tgactcaaac 


catatttttt 


atgatggagc 


1380 


aactgaaagg 


tgattgcagc 


ttttggttaa 


tatgtctttt 


tttttctttt 


tccagtgttc 


1440 


tatttgcttt 


aatgagaata 


gaaacgtaaa 


ctatgaccta 


ggggttttct 


gttggataat 


1500 


tagcagttta 


gaatggagga 


agaacaacaa 


agacatgctt 


tccatttttt 


cctttactta 


1560 


tctctcaaaa 


caatattact 


ttgtcttttc 


aatcttctac 


ttttaactaa 


taaaataagt 


1620 


ggattttgta 


ttttaagatc 


cagaaatact 


taacacgtga 


atattttgct 


aaaaaagcat 


1680 


atataactat 


tttaaatatc 


catttatctt 


ttgtatatct 


aagactcatc 


ctgattttta 


1740 


ctatcacaca 


tgaataaagg 


cctttgtatc 


tttctttctc 


taatgttgta 


tcatactctt 


1800 


ctaaaacttg 


agtggctgtc 


ttaaaagata 


taaggggaaa 


gataatattg 


tctgtctcta 


1860 


tattgcttag 


taagtatttc 


catagtcaat 


gatggtttaa 


taggtaaacc 


aaaccctata 


1920 


aacctgacct 


cctttatggt 


taatactatt 


aagcaagaat 


gcagtacaga 


attggataca 


1980 


gtacggattt 


gtccaaataa 


attcaataaa 


aaccttaaaa 


aaaaaaaaaa 


aaaaaaaa 


2038 



<;210>; 6 
<;211>; 381 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 6 

Met Trp Arg Ser Leu Gly Leu Ala Leu Ala Leu Cys Leu Leu Pro Ser 

15 10 15 

Gly Gly Thr Glu Ser Gin Asp Gin Ser Ser Leu Cys Lys Gin Pro Pro 

20 25 30 

Ala Trp Ser He Arg Asp Gin Asp Pro Met Leu Asn Ser Asn Gly Ser 

35 40 45 

Val Thr Val Val Ala Leu Leu Gin Ala Ser Xaa Tyr Leu Cys He He 

50 55 60 

Glu Ala Ser Lys Leu Glu Asp Leu Arg Val Lys Leu Lys Lys Glu Gly 
65 70 75 80 

Tyr Ser Asn lie Ser Tyr He Val Val Asn His Gin Gly lie Ser Ser 

85 90 95 

Arg Leu Lys Tyr Thr His Leu Lys Asn Lys Val Ser Glu His He Pro 

100 105 110 

Val Tyr Gin Gin Glu Glu Asn Gin Thr Asp Val Trp Thr Leu Leu Asn 

115 120 125 

Gly Ser Lys Asp Asp Phe Leu He Tyr Asp Arg Cys Gly Arg Leu Val 

130 135 140 

Tyr His Leu Gly Leu Pro Phe Ser Phe Leu Thr Phe Pro Tyr Val Glu 
145 150 155 160 

Glu Ala He Lys He Ala Tyr Cys Glu Lys Lys Cys Gly Asn Cys Ser 

165 170 175 

Leu Thr Thr Leu Lys Asp Glu Asp Phe Cys Lys Arg Val Ser Leu Ala 

180 185 190 

Thr Val Asp Lys Thr Val Glu Thr Pro Ser Pro His Tyr His His Glu 

195 200 205 

His His His Asn His Gly His Gin His Leu Gly Ser Ser Glu Leu Ser 



(^4 9))03-225093 ( P 2 0 0 3 -25% 9 3 



210 215 220 

Glu Asn Gin Gin Pro Gly Ala Pro Asn Ala Pro Thr His Pro Ala Pro 
225 230 235 240 

Pro Gly Leu His His His His Lys His Lys Gly Gin His Arg Gin Gly 

245 250 255 

His Pro Glu Asn Arg Asp Met Pro Ala Ser Glu Asp Leu Gin Asp Leu 

260 265 270 

Gin Lys Lys Leu Cys Arg Lys Arg Cys He Asn Gin Leu Leu Cys Lys 

275 280 285 

Leu Pro Thr Asp Ser Glu Leu Ala Pro Arg Ser Xaa Cys Cys His Cys 

290 295 300 

Arg His Leu lie Phe Glu Lys Thr Gly Ser Ala He Thr Xaa Gin Cys 
305 310 315 320 

Lys Glu Asn Leu Pro Ser Leu Cys Ser Xaa Gin Gly Leu Arg Ala Glu 

325 330 335 

Glu Asn He Thr Glu Ser Cys Gin Xaa Arg Leu Pro Pro Ala Ala Xaa 

340 345 350 

Gin He Ser Gin Gin Leu He Pro Thr Glu Ala Ser Ala Ser Xaa Arg 

355 360 365 

Xaa Lys Asn Gin Ala Lys Lys Xaa Glu Xaa Pro Ser Asn 
370 375 380 



<;210>; 7 
<;211>; 1662 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 7 

gcacccggca gcggtctcag gccaagcccc 
agctcttctg gagggcagtg gtggccgagt 
gcatcggttc tgccctgggc ttcaaatacc 
acaacgtgaa ggtgtcgctg gccttcgggc 
gccacatcag cggcgcccac ctcaacccgg 
agatcagcat cttccgtgcc ctcatgtaca 
ccaccgccat cctctcaggc atcacctcct 
acctggctga tggtgtgaac tcgggccagg 
agctggtgct atgcgtgctg gctactaccg 
ccccccttgc catcggcctc tctgtagccc 
gctgtgggat taaccctgct cggtcctttg 
accactggat tttctgggtg gggccattca 
acttcatcct ggccccacgc agcagtgacc 
gccaggtgga ggagtatgac ctggatgccg 
ccaaatagaa ggggtctggc ccgggcatcc 
gggaggggag gggtgaaatc catactgtag 
cccaagatct gccagacctg catggtcaag 
ttctctttct gtttcctggc ctcagagctt 
ctcccttgaa gttgtggagg aggtgaaaga 
gcatgatggg aggtgtgcca gaaagtcccc 
tgcgcaagtg cctgggattc taccgtaatt 
tttcctaaca tgcaccttgc tcccaatggt 
cagtggaggg ggcaagcttt gctccttcag 



ctgccagcat 


ggccagcgag 


ttcaagaaga 


60 


tcctggccac 


gaccctcttt 


gtcttcatca 


120 


cggtggggaa 


caaccagacg 


gcggtccagg 


180 


tgagcatcgc 


cacgctggcg 


cagagtgtgg 


240 


ctgtcacact 


ggggctgctg 


ctcagctgcc 


300 


tcatcgccca 


gtgcgtgggg 


gccatcgtcg 


360 


ccctgactgg 


gaactcgctt 


ggccgcaatg 


420 


gcctgggcat 


cgagatcatc 


gggaccctcc 


480 


accggaggcg 


ccgtgacctt 


ggtggctcag 


540 


ttggacacct 


cctggctatt 


gactacactg 


600 


gctccgcggt 


gatcacacac 


aacttcagca 


660 


tcgggggagc 


cctggctgta 


ctcatctacg 


720 


tcacagaccg 


cgtgaaggtg 


tggaccagcg 


780 


acgacatcaa 


ctccagggtg 


gagatgaagc 


840 


acgtaggggg 


caggggcagg 


ggcgggcgga 


900 


acactctgac 


aagctggcca 


aagtcacttc 


960 


cctcttatgg 


gggtgtttct 


atctctttct 


1020 


cctggggacc 


aagatttacc 


aattcaccca 


1080 


aagggaccca 


cctgctagtc 


gcccctcaga 


1140 


cctcgcccca 


aagttgctca 


ccgactcacc 


1200 


gctttgtgcc 


tttgggcagg 


ccctccttct 


1260 


gcttggaggg 


ggaagagatc 


ccaggaggtg 


1320 


ttctgcttgc 


tcccaagccc 


ctgacccgct 


1380 
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cggacttact gcctgacctt ggaatcgtcc ctatatcagg gcctgagtga cctccttctg 1440 

caaagtggca gggaccggca gagctctaca ggcctgcagc ccctaagtgc aaacacagca 1500 

tgggtccaga agacgtggtc tagaccaggg ctgctctttc cacttgccct gtgttctttc 1560 

cccaggggca tgactgtcgc cacacgcctc tgcatatatg tctctttgga gttggaattt 1620 

cattatatgt taagaaaata aaggaaaatg acttgtaagg tc 1662 

<;210>; 8 

<;211>; 269 

<;212>; PRT 

<;213>; Homo sapiens 

<;400>; 8 

Met Ala Ser Glu Phe Lys Lys Lys Leu Phe Trp Arg Ala Val Val Ala 

15 10 15 

Glu Phe Leu Ala Thr Thr Leu Phe Val Phe lie Ser He Gly Ser Ala 

20 25 30 

Leu Gly Phe Lys Tyr Pro Val Gly Asn Asn Gin Thr Ala Val Gin Asp 

35 40 45 

Asn Val Lys Val Ser Leu Ala Phe Gly Leu Ser He Ala Thr Leu Ala 

50 55 60 

Gin Ser Val Gly His He Ser Gly Ala His Leu Asn Pro Ala Val Thr 
65 70 75 80 

Leu Gly Leu Leu Leu Ser Cys Gin lie Ser He Phe Arg Ala Leu Met 

85 90 95 

Tyr He He Ala Gin Cys Val Gly Ala He Val Ala Thr Ala He Leu 

100 105 110 

Ser Gly He Thr Ser Ser Leu Thr Gly Asn Ser Leu Gly Arg Asn Asp 

115 120 125 

Leu Ala Asp Gly Val Asn Ser Gly Gin Gly Leu Gly He Glu He He 

130 135 140 

Gly Thr Leu Gin Leu Val Leu Cys Val Leu Ala Thr Thr Asp Arg Arg 
145 150 155 160 

Arg Arg Asp Leu Gly Gly Ser Ala Pro Leu Ala He Gly Leu Ser Val 

165 170 175 

Ala Leu Gly His Leu Leu Ala He Asp Tyr Thr Gly Cys Gly He Asn 

180 185 190 

Pro Ala Arg Ser Phe Gly Ser Ala Val He Thr His Asn Phe Ser Asn 

195 200 205 

His Trp He Phe Trp Val Gly Pro Phe He Gly Gly Ala Leu Ala Val 

210 215 220 

Leu He Tyr Asp Phe He Leu Ala Pro Arg Ser Ser Asp Leu Thr Asp 
225 230 235 240 

Arg Val Lys Val Trp Thr Ser Gly Gin Val Glu Glu Tyr Asp Leu Asp 

245 250 255 

Ala Asp Asp lie Asn Ser Arg Val Glu Met Lys Pro Lys 
260 265 

<;210>; 9 
<;211>; 2674 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 9 

cacacacggg cgcacgcaca cggcagccgg gccagggacg accctgtcag ctgcagcccc 60 



(61) )03-225093 (P2003- 

agaggtccgg ggcgcgcagc cgggtcccct cgagggcgca gccggccgcc ccgccccgcc 120 
cctcgaagca gccgggccgg gcgcgcagtg ggctacaaac tttcgcagcg cgagtccgcc 180 
aaggcagcgc gccgactcgg gctcggctcg gctctgcgct gctccggacg gctgtgaccg 240 
ctggccgggg gctcgggccg ccggtaccca cggaccgcgc gcccgggtgc ctgctccgct 300 
aagcccctcg ccccgcgcgg acctcggtat ccagcgccct gctgcccggg ctctccccgc 360 
gcgccctact gccgcgaggt cagtccgcag cctccggtgc gccagcgctc gccttcctcc 420 
tcctggactt cggccctttg ccgccctcac cacgccatgg ctcatgtccc cgctcggacc 480 
agcccgggac ccgggcccca gctgctgctg ctgctgctgc cgttgtttct gctgttgctc 540 
cgggatgtgg ccggcagcca cagggccccc gcctggtccg cactgcccgc ggccgccgac 600 
ggcctgcagg gggacaggga tctccagcgg caccctgggg acgcggccgc cacgttgggc 660 
cccagcgccc aggacatggt cgctgtccac atgcacaggc tctatgagaa gtacagccgg 720 
cagggcgcgc ggccgggagg gggcaacacg gtccgcagct tcagggccag gctggaagtg 780 
gtcgaccaga aggccgtgta tttcttcaac ctgacttcca tgcaagactc ggaaatgatc 840 
cttacggcca ctttccactt ctactcagag ccgcctcggt ggcctcgagc gctcgaggtg 900 
ctatgcaagc cgcgggccaa gaacgcttca ggccgcccgc tgcccctggg cccgcccaca 960 
cgccagcacc tgctcttccg cagcctctcg cagaacacgg ccacacaggg gctactccgc 1020 
ggggccatgg ccctggcgcc cccaccgcgc ggcctgtggc aggccaagga catctccccc 1080 
atcgtcaagg cggcccgccg ggatggcgag ctgctcctct ccgcccagct ggattctgag 1140 
gagagggacc cgggggtgcc ccggcccagc ccctatgcgc cctacatcct agtctatgcc 1200 
aacgatctgg ccatctcgga gcccaacagc gtggcagtga cgctgcagag atacgacccc 1260 
ttccctgccg gagaccccga gccccgcgca gcccccaaca actcagcgga cccccgcgtg 1320 
cgccgagccg cgcaggccac tgggcccctc caggacaacg agctgccggg gctggatgag 1380 
aggccgccgc gcgcccacgc acagcacttc cacaagcacc agctgtggcc cagccccttc 1440 
cgggcgctga aaccccggcc agggcgcaaa gaccgcagga agaagggcca ggaggtgttc 1500 
atggccgcct cgcaggtgct ggactttgac gagaagacga tgcagaaagc ccggaggaag 1560 
cagtgggatg agccgagggt gtgctcccgg aggtacctga aggtggactt cgcagacatc 1620 
ggctggaatg aatggataat ctcaccgaaa tcttttgatg cctactactg cgcgggagca 1680 
tgtgagttcc ccatgcctaa gatcgttcgt ccatccaacc atgccaccat ccagagcatt 1740 
gtcagggctg tgggcatcat ccctggcatc ccagagccct gctgtgttcc cgataagatg 1800 
aactcccttg gggtcctctt cctggatgag aatcggaatg tggttctgaa ggtgtacccc 1860 
aacatgtccg tggacacctg tgcctgccgg tgagaccact ccagggtgga aagaagccac 1920 
gcccagcaga gctgccttct cggagccttc tgcaaccagg acttgtggtg cagctgcaga 1980 
cacagagcac agctcatggg caacatcact ggggcccaga gagagctgtc cgccagtgca 2040 
tcattagggg gtctttcatt gctagtgact agccccttaa atgccagcct gagtacctga 2100 
aggaatctgg gaattagccc tggcctgaaa gtggcccatc attcataccc actgttctga 2160 
aggcttgaaa acaaaacata tccacaacat tggcttgatg tgatcatcat ctcataactg 2220 
agcaagaaga ctatgcaaat cttagggcgc tcgctccctg cacacggaaa gaactctgtt 2280 
taaatgctca gttcagaaca ctttgggcca catagtgatt ttggaaaaca ggataatcgt 2340 
ggtgtaaatg agtgtttcct ttcaaagtcc actgcagagc ttttatccat atggtatgca 2400 
catgtagcca atattggttt ctttttctta atatatatat tttattttaa aacaacaaaa 2460 
agggagggcg ttgacaccat tccccacaga gatagtcatg ctgagtgtgg gttgtttaaa 2520 
catgcatatt gaaataacac atatagtaac gtgggaatac taaaaaataa ccaagatttt 2580 
atatttttgt aaattatact ttctatactg tagattgtgt atgttatgtg tttttatgga 2640 
aagctaataa attaaaggta cagtggtatc ttga 2674 
<;210>; 10 
<;211>; 478 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 10 

Met Ala His Vai Pro Ala Arg Thr Ser Pro Gly Pro Gly Pro Gin Leu 
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15 10 15 

Leu Leu Leu Leu Leu Pro Leu Phe Leu Leu Leu Leu Arg Asp Val Ala 

20 25 30 

Gly Ser His Arg Ala Pro Ala Trp Ser Ala Leu Pro Ala Ala Ala Asp 

35 40 45 

Gly Leu Gin Gly Asp Arg Asp Leu Gin Arg His Pro Gly Asp Ala Ala 

50 55 60 

Ala Thr Leu Gly Pro Ser Ala Gin Asp Met Val Ala Val His Met His 
65 70 75 80 

Arg Leu Tyr Glu Lys Tyr Ser Arg Gin Gly Ala Arg Pro Gly Gly Gly 

85 90 95 

Asn Thr Val Arg Ser Phe Arg Ala Arg Leu Glu Val Val Asp Gin Lys 

100 105 110 

Ala Val Tyr Phe Phe Asn Leu Thr Ser Met Gin Asp Ser Glu Met He 

115 120 125 

Leu Thr Ala Thr Phe His Phe Tyr Ser Glu Pro Pro Arg Trp Pro Arg 

130 135 140 

Ala Leu Glu Val Leu Cys Lys Pro Arg Ala Lys Asn Ala Ser Gly Arg 
145 150 155 160 

Pro Leu Pro Leu Gly Pro Pro Thr Arg Gin His Leu Leu Phe Arg Ser 

165 170 175 

Leu Ser Gin Asn Thr Ala Thr Gin Gly Leu Leu Arg Gly Ala Met Ala 

180 185 190 

Leu Ala Pro Pro Pro Arg Gly Leu Trp Gin Ala Lys Asp He Ser Pro 

195 200 205 

He Val Lys Ala Ala Arg Arg Asp Gly Glu Leu Leu Leu Ser Ala Gin 

210 215 220 

Leu Asp Ser Glu Glu Arg Asp Pro Gly Val Pro Arg Pro Ser Pro Tyr 
225 230 235 240 

Ala Pro Tyr He Leu Val Tyr Ala Asn Asp Leu Ala He Ser Glu Pro 

245 250 255 

Asn Ser Val Ala Val Thr Leu Gin Arg Tyr Asp Pro Phe Pro Ala Gly 

260 265 270 

Asp Pro Glu Pro Arg Ala Ala Pro Asn Asn Ser Ala Asp Pro Arg Val 

275 280 285 

Arg Arg Ala Ala Gin Ala Thr Gly Pro Leu Gin Asp Asn Glu Leu Pro 

290 295 300 

Gly Leu Asp Glu Arg Pro Pro Arg Ala His Ala Gin His Phe His Lys 
305 310 315 320 

His Gin Leu Trp Pro Ser Pro Phe Arg Ala Leu Lys Pro Arg Pro Gly 

325 330 335 

Arg Lys Asp Arg Arg Lys Lys Gly Gin Glu Val Phe Met Ala Ala Ser 

340 345 350 

Gin Val Leu Asp Phe Asp Glu Lys Thr Met Gin Lys Ala Arg Arg Lys 

355 360 365 

Gin Trp Asp Glu Pro Arg Val Cys Ser Arg Arg Tyr Leu Lys Val Asp 

370 375 380 

Phe Ala Asp He Gly Trp Asn Glu Trp He He Ser Pro Lys Ser Phe 
385 390 395 400 

Asp Ala Tyr Tyr Cys Ala Gly Ala Cys Glu Phe Pro Met Pro Lys He 
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405 410 415 

Val Arg Pro Ser Asn His Ala Thr He Gin Ser He Val Arg Ala Val 

420 425 430 

Gly He He Pro Gly He Pro Glu Pro Cys Cys Val Pro Asp Lys Met 

435 440 445 

Asn Ser Leu Gly Val Leu Phe Leu Asp Glu Asn Arg Asn Val Val Leu 

450 455 460 

Lys Val Tyr Pro Asn Met Ser Val Asp Thr Cys Ala Cys Arg 
465 470 475 

<;210>; 11 
<;211>; 1532 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 11 

gaattcgggc cgccgccagg tcgctgttgg tccacgccgc ccgtcgcgcc gcccgcccgc 60 
tcagcgtccg ccgccgccat gggagtgcag gtggaaacca tctccccagg agacgggcgc 120 
accttcccca agcgcggcca gacctgcgtg gtgcactaca ccgggatgct tgaagatgga 180 
aagaaatttg attcctcccg ggacagaaac aagcccttta agtttatgct aggcaagcag 240 
gaggtgatcc gaggctggga agaaggggtt gcccagatga gtgtgggtca gagagccaaa 300 
ctgactatat ctccagatta tgcctatggt gccactgggc acccaggcat catcccacca 360 
catgccactc tcgtcttcga tgtggagctt ctaaaactgg aatgacagga atggcctcct 420 
cccttagctc cctgttcttg gatctgccat ggagggatct ggtgcctcca gacatgtgca 480 
catgagtcca tatggagctt ttcctgatgt tccactccac tttgtataga catctgccct 540 
gactgaatgt gttctgtcac tcagctttgc ttccgacacc tctgtttcct cttccccttt 600 
ctcctcgtat gtgtgtttac ctaaactata tgccataaac ctcaagttat tcattttatt 660 
ttgttttcat tttggggtga agattcagtt tcagtctttt ggatataggt ttccaattaa 720 
gtacatggtc aagtattaac agcacaagtg gtaggttaac attagaatag gaattggtgt 780 
tggggggggg gtttgcaaga atattttatt ttaatttttt ggatgaaatt tttatctatt 840 
atatattaaa cattcttgct gctgcgctgc aaagccatag cagatttgag gcgctgttga 900 
ggactgaatt actctccaag ttgagagatg tctttgggtt aaattaaaag ccctacctaa 960 
aactgaggtg gggatgggga gagcctttgc ctccaccatt cccacccacc ctccccttaa 1020 
accctctgcc tttgaaagta gatcatgttc actgcaatgc tggacactac aggtatctgt 1080 
ccctgggcca gcagggacct ctgaagcctt ctttgtggcc tttttttttt ttcatcctgt 1140 
ggtttttcta atggactttc aggaattttg taatctcata actttccaag ctccaccact 1200 
tcctaaatct taagaacttt aattgacagt ttcaattgaa ggtgctgttt gtagacttaa 1260 
cacccagtga aagcccagcc atcatgacaa atccttgaat gttctcttaa gaaaatgatg 1320 
ctggtcatcg cagcttcagc atctcctgtt ttttgatgct tggctccctc tgctgatctc 1380 
agtttcctgg cttttcctcc ctcagcccct tctcacccct ttgctgtcct gtgtagtgat 1440 
ttggtgagaa atcgttgctg cacccttccc ccagcaccat ttatgagtct caagttttat 1500 
tattgcaata aaagtgcttt atgcccgaat tc 1532 
<;210>; 12 
<;211>; 108 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 12 

Met Gly Val Gin Val Glu Thr He Ser Pro Gly Asp Gly Arg Thr Phe 

15 10 15 

Pro Lys Arg Gly Gin Thr Cys Val Val His Tyr Thr Gly Met Leu Glu 

20 25 30 

Asp Gly Lys Lys Phe Asp Ser Ser Arg Asp Arg Asn Lys Pro Phe Lys 
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35 40 45 

Phe Met Leu Gly Lys Gin Glu Val He Arg Gly Trp Glu Glu Gly Val 

50 55 60 

Ala Gin Met Ser Val Gly Gin Arg Ala Lys Leu Thr He Ser Pro Asp 
65 70 75 80 

Tyr Ala Tyr Gly Ala Thr Gly His Pro Gly He He Pro Pro His Ala 

85 90 95 

Thr Leu Val Phe Asp Vai Glu Leu Leu Lys Leu Glu 
100 105 

<;210>; 13 
<;211>; 1156 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 13 

cgcagcggag gtgaaggacg tccttcccca ggagccgact ggccaatcac aggcaggaag 60 
atgaaggttc tgtgggctgc gttgctggtc acattcctgg caggatgcca ggccaaggtg 120 
gagcaagcgg tggagacaga gccggagccc gagctgcgcc agcagaccga gtggcagagc 180 
ggccagcgct gggaactggc actgggtcgc ttttgggatt acctgcgctg ggtgcagaca 240 
ctgtctgagc aggtgcagga ggagctgctc agctcccagg tcacccagga actgagggcg 300 
ctgatggacg agaccatgaa ggagttgaag gcctacaaat cggaactgga ggaacaactg 360 
accccggtgg cggaggagac gcgggcacgg ctgtccaagg agctgcaggc ggcgcaggcc 420 
cggctgggcg cggacatgga ggacgtgtgc ggccgcctgg tgcagtaccg cggcgaggtg 480 
caggccatgc tcggccagag caccgaggag ctgcgggtgc gcctcgcctc ccacctgcgc 540 
aagctgcgta agcggctcct ccgcgatgcc gatgacctgc agaagcgcct ggcagtgtac 600 
caggccgggg cccgcgaggg cgccgagcgc ggcctcagcg ccatccgcga gcgcctgggg 660 
cccctggtgg aacagggccg cgtgcgggcc gccactgtgg gctccctggc cggccagccg 720 
ctacaggagc gggcccaggc ctggggcgag cggctgcgcg cgcggatgga ggagatgggc 780 
agccggaccc gcgaccgcct ggacgaggtg aaggagcagg tggcggaggt gcgcgccaag 840 
ctggaggagc aggcccagca gatacgcctg caggccgagg ccttccaggc ccgcctcaag 900 
agctggttcg agcccctggt ggaagacatg cagcgccagt gggccgggct ggtggagaag 960 
gtgcaggctg ccgtgggcac cagcgccgcc cctgtgccca gcgacaatca ctgaacgccg 1020 
aagcctgcag ccatgcgacc ccacgccacc ccgtgcctcc tgcctccgcg cagcctgcag 1080 
cgggagaccc tgtccccgcc ccagccgtcc tcctggggtg gaccctagtt taataaagat 1140 
tcaccaagtt tcacgc 1156 
<;210>; 14 
<;211>; 317 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 14 

Met Lys Val Leu Trp Ala Ala Leu Leu Val Thr Phe Leu Ala Gly Cys 

15 10 15 

Gin Ala Lys Val Glu Gin Ala Val Glu Thr Glu Pro Glu Pro Glu Leu 

20 25 30 

Arg Gin Gin Thr Glu Trp Gin Ser Gly Gin Arg Trp Glu Leu Ala Leu 

35 40 45 

Gly Arg Phe Trp Asp Tyr Leu Arg Trp Val Gin Thr Leu Ser Glu Gin 

50 55 60 

Val Gin Glu Glu Leu Leu Ser Ser Gin Val Thr Gin Glu Leu Arg Ala 
65 70 75 80 

Leu Met Asp Glu Thr Met Lys Glu Leu Lys Ala Tyr Lys Ser Glu Leu 
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85 90 95 

Glu Glu Gin Leu Thr Pro Val Ala Glu Glu Thr Arg Ala Arg Leu Ser 

100 105 110 

Lys Glu Leu Gin Ala Ala Gin Ala Arg Leu Gly Ala Asp Met Glu Asp 

115 120 125 

Val Cys Gly Arg Leu Val Gin Tyr Arg Gly Glu Val Gin Ala Met Leu 

130 135 140 

Gly Gin Ser Thr Glu Glu Leu Arg Val Arg Leu Ala Ser His Leu Arg 
145 150 155 160 

Lys Leu Arg Lys Arg Leu Leu Arg Asp Ala Asp Asp Leu Gin Lys Arg 

165 170 175 

Leu Ala Val Tyr Gin Ala Gly Ala Arg Glu Gly Ala Glu Arg Gly Leu 

180 185 190 

Ser Ala He Arg Glu Arg Leu Gly Pro Leu Val Glu Gin Gly Arg Val 

195 200 205 

Arg Ala Ala Thr Val Gly Ser Leu Ala Gly Gin Pro Leu Gin Glu Arg 

210 215 220 

Ala Gin Ala Trp Gly Glu Arg Leu Arg Ala Arg Met Glu Glu Met Gly 
225 230 235 240 

Ser Arg Thr Arg Asp Arg Leu Asp Glu Val Lys Glu Gin Val Ala Glu 

245 250 255 

Val Arg Ala Lys Leu Glu Glu Gin Ala Gin Gin He Arg Leu Gin Ala 

260 265 270 

Glu Ala Phe Gin Ala Arg Leu Lys Ser Trp Phe Glu Pro Leu Val Glu 

275 280 285 

Asp Met Gin Arg Gin Trp Ala Gly Leu Val Glu Lys Val Gin Ala Ala 

290 295 300 

Val Gly Thr Ser Ala Ala Pro Val Pro Ser Asp Asn His 
305 310 315 

<;210>; 15 
<;211>; 3366 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 15 

aaaaaaccag gaagtgaagt ccccgagcac gttagaaagc ctgacatggc ctgactcggg 60 
acagctcaga gcagggcaga actggggaca ctctgggccg gccttctgcc tgcatggacg 120 
ctctgaagcc accctgtctc tggaggaacc acgagcgagg gaagaaggac agggactcgt 180 
gtggcaggaa gaactcagag ccgggaagcc cccattcact agaagcactg agagatgcgg 240 
ccccctcgca gggtctgaat ttcctgctgc tgttcacaaa gatgcttttt atctttaact 300 
ttttgttttc cccacttccg accccggcgt tgatctgcat cctgacattt ggagctgcca 360 
tcttcttgtg gctgatcacc agacctcaac ccgtcttacc tcttcttgac ctgaacaatc 420 
agtctgtggg aattgaggga ggagcacgga agggggtttc ccagaagaac aatgacctaa 480 
caagttgctg cttctcagat gccaagacta tgtatgaggt tttccaaaga ggactcgctg 540 
tgtctgacaa tgggccctgc ttgggatata gaaaaccaaa ccagccctac agatggctat 600 
cttacaaaca ggtgtctgat agagcagagt acctgggttc ctgtctcttg cataaaggtt 660 
ataaatcatc accagaccag tttgtcggca tctttgctca gaataggcca gagtggatca 720 
tctccgaatt ggcttgttac acgtactcta tggtagctgt acctctgtat gacaccttgg 780 
gaccagaagc catcgtacat attgtcaaca aggctgatat cgccatggtg atctgtgaca 840 
caccccaaaa ggcattggtg ctgataggga atgtagagaa aggcttcacc ccgagcctga 900 
aggtgatcat ccttatggac ccctttgatg atgacctgaa gcaaagaggg gagaagagtg 960 
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gaattgagat cttatcccta tatgatgctg agaacctagg caaagagcac ttcagaaaac 1020 
ctgtgcctcc tagcccagaa gacctgagcg tcatctgctt caccagtggg accacaggtg 1080 
accccaaagg agccatgata acccatcaaa atattgtttc aaatgctgct gcctttctca 1140 
aatgtgtgga gcatgcttat gagcccactc ctgatgatgt ggccatatcc tacctccctc 1200 
tggctcatat gtttgagagg attgtacagg ctgttgtgta cagctgtgga gccagagttg 1260 
gattcttcca aggggatatt cggttgctgg ctgacgacat gaagactttg aagcccacat 1320 
tgtttcccgc ggtgcctcga ctccttaaca ggatctacga taaggtacaa aatgaggcca 1380 
agacaccctt gaagaagttc ttgttgaagc tggctgtttc cagtaaattc aaagagcttc 1440 
aaaagggtat catcaggcat gatagtttct gggacaagct catctttgca aagatccagg 1500 
acagcctggg cggaagggtt cgtgtaattg tcactggagc tgcccccatg tccacttcag 1560 
tcatgacatt cttccgggca gcaatgggat gtcaggtgta tgaagcttat ggtcaaacag 1620 
aatgcacagg tggctgtaca tttacattac ctggggactg gacatcaggt cacgttgggg 1680 
tgcccctggc ttgcaattac gtgaagctgg aagatgtggc tgacatgaac tactttacag 1740 
tgaataatga aggagaggtc tgcatcaagg gtacaaacgt gttcaaagga tacctgaagg 1800 
accctgagaa gacacaggaa gccctggaca gtgatggctg gcttcacaca ggagacattg 1860 
gtcgctggct cccgaatgga actctgaaga tcatcgaccg taaaaagaac attttcaagc 1920 
tggcccaagg agaatacatt gcaccagaga agatagaaaa tatctacaac aggagtcaac 1980 
cagtgttaca aatttttgta cacggggaga gcttacggtc atccttagta ggagtggtgg 2040 
ttcctgacac agatgtactt ccctcatttg cagccaagct tggggtgaag ggctcctttg 2100 
aggaactgtg ccaaaaccaa gttgtaaggg aagccatttt agaagacttg cagaaaattg 2160 
ggaaagaaag tggccttaaa acttttgaac aggtcaaagc catttttctt catccagagc 2220 
cattttccat tgaaaatggg ctcttgacac caacattgaa agcaaagcga ggagagcttt 2280 
ccaaatactt tcggacccaa attgacagcc tgtatgagca catccaggat taggataagg 2340 
tacttaagta cctgccggcc cactgtgcac tgcttgtgag aaaatggatt aaaaactatt 2400 
cttacatttg ttttgccttt cctcctattt ttttttaacc tgttaaactc taaagccata 2460 
gcttttgttt tatattgaga catataatgt gtaaacttag ttcccaaata aatcaatcct 2520 
gtctttccca tcttcgatgt tgctaatatt aaggcttcag ggctactttt atcaacatgc 2580 
ctgtcttcaa gatcccagtt tatgttctgt gtccttcctc atgatttcca accttaatac 2640 
tattagtaac cacaagttca agggtcaaag ggaccctctg tgccttcttc tttgttttgt 2700 
gataaacata acttgccaac agtctctatg cttatttaca tcttctactg tcaaactaag 2760 
agatttttaa attctgaaaa actgcttaca attcatgttt tctagccact ccacaaacca 2820 
ctaaaatttt agttttagcc tatcactcat gtcaatcata tctatgagac aaatgtctcc 2880 
gatgctcttc tgcgtaatta aattgtgtac tgaagggaaa agtttgatca taccaaacat 2940 
ttcctaaact ctctagttag atatctgact tgggagtata aaaattggtc tatgacatat 3000 
tgtccaaaag gaatgctgtt cttaaagcat tatttacaga aggaactggg gagtaaatct 3060 
gtccctacag tttgctgctg agctggaagc tgtgggggaa ggagttgaca ggtgggccca 3120 
gtgaactttt ccagtaaatg aagcaagcac tgaataaaaa cctcctgaac tgggaacaaa 3180 
gatctacagg caagcaagat gcccacacaa caggcttatt ttctgtgaag gaaccaactg 3240 
atctccccca cccttggatt agagttcctg ctctacctta cccacagata acacatgctg 3300 
tttctacttg taaatgtaaa gtctttaaaa taaactatta cagatactta aaaaaaaaaa 3360 
aaaaaa 3366 
<;210>; 16 
<;211>; 683 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 16 

Met Leu Phe He Phe Asn Phe Leu Phe Ser Pro Leu Pro Thr Pro Ala 

15 10 15 

Leu He Cys He Leu Thr Phe Gly Ala Ala He Phe Leu Trp Leu He 
20 25 30 
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Thr Arg Pro Gin Pro Val Leu Pro Leu Leu Asp Leu Asn Asn Gin Ser 

35 40 45 

Val Gly He Glu Gly Gly Ala Arg Lys Gly Val Ser Gin Lys Asn Asn 

50 55 60 

Asp Leu Thr Ser Cys Cys Phe Ser Asp Ala Lys Thr Met Tyr Glu Val 
65 70 75 80 

Phe Gin Arg Gly Leu Ala Val Ser Asp Asn Gly Pro Cys Leu Gly Tyr 

85 90 95 

Arg Lys Pro Asn Gin Pro Tyr Arg Trp Leu Ser Tyr Lys Gin Val Ser 

100 105 110 

Asp Arg Ala Glu Tyr Leu Gly Ser Cys Leu Leu His Lys Gly Tyr Lys 

115 120 125 

Ser Ser Pro Asp Gin Phe Val Gly He Phe Ala Gin Asn Arg Pro Glu 

130 135 140 

Trp He He Ser Glu Leu Ala Cys Tyr Thr Tyr Ser Met Val Ala Val 
145 150 155 160 

Pro Leu Tyr Asp Thr Leu Gly Pro Glu Ala He Val His He Val Asn 

165 170 175 

Lys Ala Asp He Ala Met Val He Cys Asp Thr Pro Gin Lys Ala Leu 

180 185 190 

Val Leu He Gly Asn Val Glu Lys Gly Phe Thr Pro Ser Leu Lys Val 

195 200 205 

He He Leu Met Asp Pro Phe Asp Asp Asp Leu Lys Gin Arg Gly Glu 

210 215 220 

Lys Ser Gly He Glu He Leu Ser Leu Tyr Asp Ala Glu Asn Leu Gly 
225 230 235 240 

Lys Glu His Phe Arg Lys Pro Val Pro Pro Ser Pro Glu Asp Leu Ser 

245 250 255 

Val He Cys Phe Thr Ser Gly Thr Thr Gly Asp Pro Lys Gly Ala Met 

260 265 270 

He Thr His Gin Asn He Val Ser Asn Ala Ala Ala Phe Leu Lys Cys 

275 280 285 

Val Glu His Ala Tyr Glu Pro Thr Pro Asp Asp Val Ala He Ser Tyr 

290 295 300 

Leu Pro Leu Ala His Met Phe Glu Arg lie Val Gin Ala Val Val Tyr 
305 310 315 320 

Ser Cys Gly Ala Arg Val Gly Phe Phe Gin Gly Asp He Arg Leu Leu 

325 330 335 

Ala Asp Asp Met Lys Thr Leu Lys Pro Thr Leu Phe Pro Ala Val Pro 

340 345 350 

Arg Leu Leu Asn Arg He Tyr Asp Lys Val Gin Asn Glu Ala Lys Thr 

355 360 365 

Pro Leu Lys Lys Phe Leu Leu Lys Leu Ala Val Ser Ser Lys Phe Lys 

370 375 380 

Glu Leu Gin Lys Gly He He Arg His Asp Ser Phe Trp Asp Lys Leu 
385 390 395 400 

He Phe Ala Lys He Gin Asp Ser Leu Gly Gly Arg Val Arg Val He 

405 410 415 

Val Thr Gly Ala Ala Pro Met Ser Thr Ser Val Met Thr Phe Phe Arg 
420 425 430 
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Ala Ala Met Gly Cys Gin Val Tyr Glu Ala Tyr Gly Gin Thr Glu Cys 

435 440 445 

Thr Gly Gly Cys Thr Phe Thr Leu Pro Gly Asp Trp Thr Ser Gly His 

450 455 460 

Val Gly Val Pro Leu Ala Cys Asn Tyr Val Lys Leu Glu Asp Val Ala 
465 470 475 480 

Asp Met Asn Tyr Phe Thr Val Asn Asn Glu Gly Glu Val Cys He Lys 

485 490 495 

Gly Thr Asn Val Phe Lys Gly Tyr Leu Lys Asp Pro Glu Lys Thr Gin 

500 505 510 

Glu Ala Leu Asp Ser Asp Gly Trp Leu His Thr Gly Asp He Gly Arg 

515 520 525 

Trp Leu Pro Asn Gly Thr Leu Lys He lie Asp Arg Lys Lys Asn He 

530 535 540 

Phe Lys Leu Ala Gin Gly Glu Tyr He Ala Pro Glu Lys He Glu Asn 
545 550 555 560 

He Tyr Asn Arg Ser Gin Pro Val Leu Gin He Phe Val His Gly Glu 

565 570 575 

Ser Leu Arg Ser Ser Leu Val Gly Val Val Val Pro Asp Thr Asp Val 

580 585 590 

Leu Pro Ser Phe Ala Ala Lys Leu Gly Val Lys Gly Ser Phe Glu Glu 

595 600 605 

Leu Cys Gin Asn Gin Val Val Arg Glu Ala He Leu Glu Asp Leu Gin 

610 615 620 

Lys He Gly Lys Glu Ser Gly Leu Lys Thr Phe Glu Gin Val Lys Ala 
625 630 635 640 

He Phe Leu His Pro Glu Pro Phe Ser He Glu Asn Gly Leu Leu Thr 

645 650 655 

Pro Thr Leu Lys Ala Lys Arg Gly Glu Leu Ser Lys Tyr Phe Arg Thr 

660 665 670 

Gin He Asp Ser Leu Tyr Glu His He Gin Asp 

675 680 
<;210>; 17 
<;211>; 1777 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 17 

acaggccctt agagcatcgc caggtgcaga gctccacagc tctctttccc aaggagtaat 60 
cagagggtga gaacgtggag cctggtggac aggtgaaagc actgggatct ttctgcccag 120 
aaaggggaaa gttgcacatt tatatcctag agggaagcga cagcagtgct tctccctgtg 180 
ctgaggtaca ggagccatgt ggctagaaat cctcctcact tcagtgctgg gctttgccat 240 
ctactggttc atctcccggg acaaagagga aactttgcca cttgaagatg ggtggtgggg 300 
gccaggcacg aggtccgcag ccagggagga cgacagcatc cgccctttca aggtggaaac 360 
gtcagatgag gagatccacg acttacacca gaggatcgat aagttccgtt tcaccccacc 420 
tttggaggac agctgcttcc actatggctt caactccaac tacctgaaga aagtcatctc 480 
ctactggcgg aatgaatttg actggaagaa gcaggtggag attctcaaca gataccctca 540 
cttcaagact aaaattgaag ggctggacat ccacttcatc cacgtgaagc ccccccagct 600 
gcccgcaggc cataccccga agcccttgct gatggtgcac ggctggcccg gctctttcta 660 
cgagttttat aagatcatcc cactcctgac tgaccccaag aaccatggcc tgagcgatga 720 
gcacgttttt gaagtcatct gcccttccat ccctggctat ggcttctcag aggcatcctc 780 
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caagaagggg ttcaactcgg tggccaccgc caggatcttt tacaagctga tgctgcggct 840 
gggcttccag gaattctaca ttcaaggagg ggactggggg tccctgatct gcactaatat 900 
ggcccagctg gtgcccagcc acgtgaaagg cctgcacttg aacatggctt tggttttaag %0 
caacttctct accctgaccc tcctcctggg acagcgtttc gggaggtttc ttggcctcac 1020 
tgagagggat gtggagctgc tgtaccccgt caaggagaag gtattctaca gcctgatgag 1080 
ggagagcggc tacatgcaca tccagtgcac caagcctgac accgtaggct ctgctctgaa 1140 
tgactctcct gtgggtctgg ctgcctatat tctagagaag ttttccacct ggaccaatac 1200 
ggaattccga tacctggagg atggaggcct ggaaaggaag ttctccctgg acgacctgct 1260 
gaccaacgtc atgctctact ggacaacagg caccatcatc tcctcccagc gcttctacaa 1320 
ggagaacctg ggacagggct ggatgaccca gaagcatgag cggatgaagg tctatgtgcc 1380 
cactggcttc tctgccttcc cttttgagct attgcacacg cctgaaaagt gggtgaggtt 1440 
caagtaccca aagctcatct cctattccta catggttcgt gggggccact ttgcggcctt 1500 
tgaggagccg gagctgctcg cccaggacat ccgcaagttc ctgtcggtgc tggagcggca 1560 
atgacccacc cctctccccc cgcctgccac ctccccccac aagtgccctc caggcttttc 1620 
ttggggaaga tacccctttt ctgaggaatg agtttgcctc cgtcccctgc ccatgctggg 1680 
agcccacgct caccccctca cccctccaag ctcactcccc aacccccaac tccgtgtggt 1740 
aagcaacatg gctttgatga taaacgactt tactcta 1777 
<;210>; 18 
<;211>; 455 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 18 

Met Trp Leu Glu lie Leu Leu Thr Ser Val Leu Gly Phe Ala He Tyr 

15 10 15 

Trp Phe lie Ser Arg Asp Lys Glu Glu Thr Leu Pro Leu Glu Asp Gly 

20 25 30 

Trp Trp Gly Pro Gly Thr Arg Ser Ala Ala Arg Glu Asp Asp Ser He 

35 40 45 

Arg Pro Phe Lys Val Glu Thr Ser Asp Glu Glu He His Asp Leu His 

50 55 60 

Gin Arg He Asp Lys Phe Arg Phe Thr Pro Pro Leu Glu Asp Ser Cys 
65 70 75 80 

Phe His Tyr Gly Phe Asn Ser Asn Tyr Leu Lys Lys Val He Ser Tyr 

85 90 95 

Trp Arg Asn Glu Phe Asp Trp Lys Lys Gin Val Glu He Leu Asn Arg 

100 105 110 

Tyr Pro His Phe Lys Thr Lys He Glu Gly Leu Asp He His Phe He 

115 120 125 

His Val Lys Pro Pro Gin Leu Pro Ala Gly His Thr Pro Lys Pro Leu 

130 135 140 

Leu Met Val His Gly Trp Pro Gly Ser Phe Tyr Glu Phe Tyr Lys He 
145 150 155 160 

He Pro Leu Leu Thr Asp Pro Lys Asn His Gly Leu Ser Asp Glu His 

165 170 175 

Val Phe Glu Val He Cys Pro Ser He Pro Gly Tyr Gly Phe Ser Glu 

180 185 190 

Ala Ser Ser Lys Lys Gly Phe Asn Ser Val Ala Thr Ala Arg He Phe 

195 200 205 

Tyr Lys Leu Met Leu Arg Leu Gly Phe Gin Glu Phe Tyr He Gin Gly 
210 215 220 
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Gly Asp Trp Gly Ser Leu He Cys Thr Asn Met Ala Gin Leu Val Pro 
225 230 235 240 

Ser His Val Lys Gly Leu His Leu Asn Met Ala Leu Val Leu Ser Asn 

245 250 255 

Phe Ser Thr Leu Thr Leu Leu Leu Gly Gin Arg Phe Gly Arg Phe Leu 

260 265 270 

Gly Leu Thr Glu Arg Asp Val Glu Leu Leu Tyr Pro Val Lys Glu Lys 

275 280 285 

Val Phe Tyr Ser Leu Met Arg Glu Ser Gly Tyr Met His He Gin Cys 

290 295 300 

Thr Lys Pro Asp Thr Val Gly Ser Ala Leu Asn Asp Ser Pro Val Gly 
305 310 315 320 

Leu Ala Ala Tyr He Leu Glu Lys Phe Ser Thr Trp Thr Asn Thr Glu 

325 330 335 

Phe Arg Tyr Leu Glu Asp Gly Gly Leu Glu Arg Lys Phe Ser Leu Asp 

340 345 350 

Asp Leu Leu Thr Asn Val Met Leu Tyr Trp Thr Thr Gly Thr lie He 

355 360 365 

Ser Ser Gin Arg Phe Tyr Lys Glu Asn Leu Gly Gin Gly Trp Met Thr 

370 375 380 

Gin Lys His Glu Arg Met Lys Val Tyr Val Pro Thr Gly Phe Ser Ala 
385 390 395 400 

Phe Pro Phe Glu Leu Leu His Thr Pro Glu Lys Trp Val Arg Phe Lys 

405 410 415 

Tyr Pro Lys Leu He Ser Tyr Ser Tyr Met Val Arg Gly Gly His Phe 

420 425 430 

Ala Ala Phe Glu Glu Pro Glu Leu Leu Ala Gin Asp He Arg Lys Phe 

435 440 445 

Leu Ser Val Leu Glu Arg Gin 
450 455 
<;210>; 19 
<;211>; 1366 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 19 

cgcgagagca ggttaggaga ggagaggagg ccgcagtact gctcacacgc tccgctcttc 60 
tcccactctc ggcctacctt tacccgcccg cctgctcggc gaccagaaca ccttccacca 120 
tgaccacctc agcaagttcc cacttaaata aaggcatcaa gcaggtgtac atgtccctgc 180 
ctcagggtga gaaagtccag gccatgtata tctggatcga tggtactgga gaaggactgc 240 
gctgcaagac ccggaccctg gacagtgagc ccaagtgtgt ggaagagttg cctgagtgga 300 
atttcgatgg ctccagtact ttacagtctg agggttccaa cagtgacatg tatctcgtgc 360 
ctgctgccat gtttcgggac cccttccgta aggaccctaa caagctggtg ttatgtgaag 420 
ttttcaagta caatcgaagg cctgcagaga ccaatttgag gcacacctgt aaacggataa 480 
tggacatggt gagcaaccag cacccctggt ttggcatgga gcaggagtat accctcatgg 540 
ggacagatgg gcaccccttt ggttggcctt ccaacggctt cccagggccc cagggtccat 600 
attactgtgg tgtgggagca gacagagcct atggcaggga catcgtggag gcccattacc 660 
gggcctgctt gtatgctgga gtcaagattg cggggactaa tgccgaggtc atgcctgccc 720 
agtgggaatt tcagattgga ccttgtgaag gaatcagcat gggagatcat ctctgggtgg 780 
cccgtttcat cttgcatcgt gtgtgtgaag actttggagt gatagcaacc tttgatccta 840 
agcccattcc tgggaactgg aatggtgcag gctgccatac caacttcagc accaaggcca 900 
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tgcgggagga gaatggtctg aagtacatcg aggaggccat tgagaaacta agcaagcggc 960 
accagtacca catccgtgcc tatgatccca agggaggcct ggacaatgcc cgacgtctaa 1020 
ctggattcca tgaaacctcc aacatcaacg acttttctgg tggtgtagcc aatcgtagcg 1080 
ccagcatacg cattccccgg actgttggcc aggagaagaa gggttacttt gaagatcgtc 1140 
gcccctctgc caactgcgac cccttttcgg tgacagaagc cctcatccgc acgtgtcttc 1200 
tcaatgaaac cggcgatgag cccttccagt acaaaaatta agtggactag acctccagct 1260 
gttgagcccc tcctagttct tcatcccact ccaactcttc cccctctccc agttgtcccg 1320 
attgtaactc aaagggtgga atatcaaggt cgtttttttt cattcc 1366 
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Phe 


Gly 


Met 


Glu 


Gin 


Glu 


Tyr 


Thr 


Leu Met 


Gly Thr Asp Gly 


130 










135 








140 




His Pro 


Phe 


Gly 


Trp 


Pro 


Ser 


Asn 


Gly 


Phe 


Pro Gly 


Pro Gin Gly Pro 


145 








150 










155 


160 


Tyr Tyr 


Cys 


Gly 


Val 


Gly 


Ala 


Asp 


Arg 


Ala 


Tyr Gly 


Arg Asp He Val 








165 










170 




175 


Glu Ala 


His 


Tyr 


Arg 


Ala 


Cys 


Leu 


Tyr 


Ala 


Gly Val 


Lys He Ala Gly 






180 










185 






190 


Thr Asn 


Ala 


Glu 


Val 


Met 


Pro 


Ala 


Gin 


Trp 


Glu Phe 


Gin He Gly Pro 




195 










200 








205 


Cys Glu 


Gly 


He 


Ser 


Met 


Gly 


Asp 


His 


Leu 


Trp Val 


Ala Arg Phe He 


210 










215 








220 




Leu His 


Arg 


Val 


Cys 


Glu 


Asp 


Phe 


Gly 


Val 


He Ala 


Thr Phe Asp Pro 


225 








230 










235 


240 


Lys Pro 


He 


Pro 


Gly 


Asn 


Trp 


Asn 


Gly 


Ala 


Gly Cys 


His Thr Asn Phe 








245 










250 




255 


Ser Thr 


Lys 


Ala 


Met 


Arg 


Glu 


Glu 


Asn 


Gly 


Leu Lys 


Tyr He Glu Glu 






260 










265 






270 


Ala He 


Glu 


Lys 


Leu 


Ser 


Lys 


Arg 


His 


Gin 


Tyr His 


He Arg Ala Tyr 
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290 295 300 

Glu Thr Ser Asn He Asn Asp Phe Ser Gly Gly Val Ala Asn Arg Ser 
305 310 315 320 

Ala Ser He Arg He Pro Arg Thr Val Gly Gin Glu Lys Lys Gly Tyr 

325 330 335 

Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ser Val Thr 

340 345 350 

Glu Ala Leu He Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro 

355 360 365 

Phe Gin Tyr Lys Asn 
370 
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(6 3))03-225093 (P2003-93 



[HI] 

I . Structure (StiS) 



Normal 


&> 


Cleft in calcified zone 


6 


Sligjit smfaoc irregularities 


1 


Loss of transitional zone 
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Moderate surface irregularities 


2 


Loss of radial zone 
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Severe surface irregularities 
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Loss of calcified zone 
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Cleft in transitional zone 
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Complete disorganization 


10 


Cleft in radial zone 


5 
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. Tangential zone (&QE$) 


Normal 




Disappearance of cells 


2 


Swelling of cells 


1 






. Transitional and Radial zone (^HJi 




Normal 


&> 


Severe cloning 
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Slight hypercellularity 


1 


Slight hypocellularity 
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Moderate hypercellularity 


2 


Moderate hypocellularity 
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Severe hypercellularity 
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Severe hypocellularity 
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Slight cloning 
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Disappearance of cells 


10 


Moderate cloning 
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SafraninO staining (l*"? 5~ > O Sfeftft) 


Normal 


0*> 


Severe reduction 


3 


Slight reduction 
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No dye noted 
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Moderate reduction 


2 







IV. Udemark FT— 



Intact 


0"> 


Indistinct 


2 


MuMayered 


1 


Crossed by blood vessels 


3 



V. Pannus Formation (/1>*XJgJ5fc) 



None 




Moderate 


2 


Slight 


1 


Marked 


3 
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// C 0 7 K 16/18 

F^-A(##) 2G045 AA25 AA40 BB03 BB20 CA25 
CB01 DA12 DA13 DA14 DA20 
DA36 DA77 FBOl FB02 FB03 
4B024 AAOl AA11 BA80 CA02 HA12 
HA15 

4B063 QA19 QQ53 QQ79 QQ96 QR08 
QR32 QR42 QR55 QR62 QS25 
QS33 QS34 QXOl 
4C084 AA16 BA44 NA14 ZA96 
4H045 AA30 BAIO CA40 DA76 EA50 
EA60 FA74 
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